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NOTES ON PHOTOGRAPHIC MEMORY* 


Branford, Connecticut; and Sandy Hook, Connecticut 


Norma E. Соттѕ AND NICHOLAS MOSELEY 


A. INTRODUCTION 


It has been said that there are people who can reel off any number of 
verses which they have heard only once, but I never happened to be pres- 
ent when this was done. However, one must trust it can be done, because 


only he who believes may hope. 
Quintilian (cf., 40) 

^I wish I had a better memory" is an almost universal aspiration. Certainly 
a good memory is a valuable asset. How valuable it may be is indicated by an 
analysis, hitherto unreported, which the authors have made of the abilities of 
150 eminent men and women as these are portrayed in their biographies. The 
authors find 58 whose memory is described in some detail. Of these, 24 are 
described by their biographers as having what amounts to “photographic mem- 
ory," 14 extraordinary, 13 excellent, and 7 average or poor. Actually, of the 
last group, three who rated themselves as having poor memories—Gable (9), 
Maugham (37), Wells (50)— had, according to their own accounts of their 
work, superior memory. One—Darwin (19)—compensated for an average 
memory by keeping voluminous notes arranged systematically. Two were ath- 
letes who drilled themselves indefatigably in the skills of their sports—Demp- 
sey (15), Ruth (14). 

'The large proportion of eminent people who have superior memories ac- 
cords with the findings of Miles's study of traits of genius, where "strength 
of memory" is the trait which correlates most closely with estimated intelli- 
gence (38). It also supports Wechsler's conclusion that “undifferentiated 
memory” is a separate factor in intelligence (48). 

The authors were particularly struck by the number of their subjects with 
“photographic memory.” This is discussed in psychology texts under "eidetic 
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imagery” and is described as the ability to look briefly at materials, including 
pictures and printed matter, and to recall them as visual images. The image is 
said to be very exact in detail, if not always cidetic: i.c., a complete reproduc- 
tion like a photographic print [cf., Ruch (42), Allport (1), Feldman (20)]. 
The term is popularly used to describe any extraordinary memory which en- 
ables a person to apprehend materials of any kind with great speed and to re- 
produce them with unusual accuracy after long periods of time. This popular 
usage is supported by the biographies.? These portray individuals whose extra- 
ordinary memories differ according to the principal means of perception (vis- 
ual, auditory, olfactory, tactile) and as to types of materials (verbal, mathe- 
matical, spatial). 

Even granting the broad definition, the present authors had never in all 
their combined experience of more than 100 years as teachers been aware of 
having a student with the extraordinary speed of learning and accuracy of re- 
call which some of the biographies describe. The present authors had known 
personally only two persons with these powers, the late Arthur Т. Hadley, 
former President of Yale, and Robert A. Lovett, former Secretary of Defense. 
In order to discover whether the phenomenon was as rare as the experience 
of the authors indicated, they tested more than 1000 elementary- and secon- 
dary-school students and more than 100 adults. One test consisted of exposing 
a poster-size picture for 30 seconds and asking the subjects to answer questions 
on details: e.g., how many windows in the picture of a house. Another re- 
quired the repetition of a 100-word prose passage read only once. Another re- 
quired the repetition of a similar passage read aloud to the subjects, and an- 
other the repetition of a similar passage which they copied out for themselves 
reading aloud as they did so. 


The students who did best on the tests and all of the adults were inter- 
viewed and questioned about their visual and auditory mental processes as 
they tried to learn the materials and while they tried to recall them. 

The results of these tests and interviews are reported here for the first time. 

The authors’ screening and the interviews do not disclose any individual 
with a memory as great as Hadley’s or Lovett’s or those described in some of 
the biographies, notably those of Balzac (38), Macaulay (46), and Toscanini 
(10). However, they do confirm a close relation of excellent memory to high 
achievement in school, college, and careers. In fact, the students who ranked 
in the upper quartile on the memory tests invariably ranked in the upper quar- 
tile in scholastic standing. (The reverse, of course, does not hold. Effort and 
persistence may compensate for relatively poor powers of memory.) 


* Throughout this article, “the biographies" refers to those cited in the References. 
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The tests and interviews also show that practically everyone uses some vis- 
ual imagery, but that there are great individual differences. Some people, for 
example, report that to remember visual details they must describe them to 
themselves verbally and that they recall the words when trying to image even 
a picture or a spatial figure. When visualizing a picture or a page, most tend 
to place it, to "project" it, in the position where it was when they were learn- 
ing, but a few place it a few inches above and to the right or left of their fore- 
heads. Some just say, “It is there" [cf., Allport (1), Feldman (20)]. 

'The people with superior memories whom the authors tested are generally, 
but not always, fast readers. The fastest readers incline to skim, picking out 
words keyed to their special interests. When recalling, they can give only the 
gist of a paragraph. When asked to learn a passage in order to repeat it ver- 
batim, they tend to go over it again and again and may actually move their 
lips as they do so. In contrast, some of the present authors' cases from the bi- 
ographies not only read very rapidly, but also recall much of what they have 
read verbatim—Balzac (38), Curie (17), Hadley (25), Macaulay (46). 

'The most complete and accurate immediate recall of printed materials by 
the adults and students interviewed was for passages which they copied out, 
reading them aloud as they did so: i.e., when they perceived the words visually, 
orally, and kinaesthetically. 

Many people, including some who have only average memory, have vivid 
visual recall of long-past situations that they found emotionally moving, in- 
cluding situations which caused them sorrow, fear, or embarrassment [cf., 
Darwin (19)]. 

'The general conclusion of the present writers is that there is no such thing 
as photographic memory in the literal sense of taking a snapshot of a page and 
filing it in the mind like a photographic print which can be examined at will 
[cf., Hunter (29), Kimble (34)]. In the assessment of memory the authors 
think the best procedure is to describe it in general terms with appropriate 
qualifications: e.g, an excellent visual memory, especially for figures. Since 
there is so much interest in extraordinary memory and so much misunder- 
standing even among psychologists, it seems to the authors worthwhile to re- 
port the two cases of which they have personal knowledge and, using these 
and the materials which they have collected from biographies, interviews, and 
tests, to discuss some of the questions most often raised. 


В. ARTHUR T. HADLEY 


onal associations extending over 15 years, on 


[This account draws on pers : 5 
y’s children, and оп the biography written by 
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Arthur Twining Hadley, 1856-1930, was the son of James Hadley, 1821- 
1872, Professor of Greek in Yale College. 

James Hadley had a powerful memory, as evidenced by his knowledge of 
Latin, Greek, Hebrew, German, Spanish, Italian, Sanskrit, Gothic, Welsh, 
and Gaelic among other languages and by his habit of reporting in his diary 
summaries of sermons that he had heard (25). 

His son, Arthur, graduated from Yale at 20 as valedictorian of his class 
and took his Ph.D. at Berlin. His special fields were labor relations, statistics, 
and economics with particular reference to railroad transportation. His biog- 
rapher (25, p. 56) says that Arthur Hadley felt “he had been fortunate in se- 
lecting a subject which was of real importance but where the literature, al- 
though growing fast, did not yet exceed in volume what one man could read. 
He believed that he had studied everything written on the subject, not only in 
book form, which was an easy task, but in periodicals and technical reports and 
statistical sources, in foreign languages as well as in English. In this he was 
aided by the fact that, partly by nature and partly by training, he was a phe- 
nomenally rapid and retentive reader. He could go through a book, turning 
the leaves so rapidly that he would appear to be merely skimming over them, 
and at the end not only retain the gist of the book but be able to quote, or at 
least paraphrase, long passages from it" [cf., Balzac (38), Curie (17), Ma- 
caulay (46)]. 

At the celebration of Yale's bicentennial, the delegate from the University 
of Upsala spoke in Latin. The alumni were delighted when Hadley replied in 
Latin. One of the present writers asked him about this years later. He said 
that, as soon as the man from Upsala started to speak, he realized he must re- 
ply in Latin. “Fortunately,” Hadley said, “the vocabulary of compliment in 
any language is small, so as he made his remarks I coiled them down, and when 
the time came rose and paid them out in reverse order." 

Hadley was famous for his memory of vintages. At a dinner party when he 
was Visiting Professor in Berlin he was challenged to name a wine. “He rec- 
ognized the general district and the year without difficulty, but after several 
sips confessed that he could not name the vineyard . . . [though he found the 
wine] markedly reminiscent of three well-known vineyards, which he named. 
The host and guests listened with mounting excitement. . . . Said the host... 
‘You do not realize what you have done, You could never have tasted this 
wine. It is from a small private vineyard that has been in my family for some 
centuries and the wine never comes on the market. The three vineyards which 
you named, however, are the three by which my family's vineyard is bounded’ ” 
(25, p. 186). 

When he was 70, one of the present writers spoke to him in praise of a pas- 
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sage ot Lucian. He looked at the ceiling and repeated the page word for word 
in Greek, Asked when he had last read it, he replied, “When I was a sopho- 
more in college”—i.e., 52 years before. He always lectured and made speeches 
without notes, although he kept three phrases of the Lord’s Prayer on the 
chapel lectern because he feared he might get the order wrong. When he knew 
he was to make a speech he composed it mentally, unconsciously making the 
appropriate gestures as he did so. (Once in Yale Chapel, sitting on the plat- 
form behind a rather dull visiting preacher, he planned a speech to be made at 
a fraternity house that evening. His gestures, his facial expression, his bows to 
imaginary applause delighted the students, horrified his family, and caused the 
unseeing preacher to remark afterwards that the students seemed unusually 
attentive.) 

Hadley's ability to quote accurately long poems or prose passages or elabo- 
rate statistics remained throughout his life. 'Though none of his children, 
grandchildren, or great-grandchildren has a memory equal to his, most of the 
children and grandchildren have excellent memories and have had distin- 
guished records in college and in their professions. 


C. ROBERT A. LOVETT 


Robert A. Lovett was born in 1895. He prepared for Yale at the Hill 
School, graduated from Yale in 1918, and attended the Harvard Law School 
in 1919-1920 and the Harvard School of Business Administration in 1920- 
1921. He was a naval pilot in 1917-1918, advancing to lieutenant commander 
and winning the Naval Cross. He has been a partner in Brown Brothers 
Harriman & Co., private bankers, since 1926, except when in government 
service. In World War II he was Assistant Secretary of War for Air, and 
after the war Undersecretary of State, 1947-1949, Deputy Secretary of De- 
fense, 1950-1951, and Secretary of Defense, 1951-1953 (51). The following 
account is based on an interview he gave the present writers in August 1966. 

Lovett's father educated himself as a lawyer, became counsel for E. H. 
Harriman of the Union Pacific Railroad, and later president of the railroad. 
Lovett's mother was 2 graduate of Wellesley and taught at Texas Peabody. 
When Lovett was going to school in New York, his father would question 
him every evening on what he had seen en route and insist on an accurate re- 
port of details. When his father judged Lovett’s observation accurate and 
complete in detail, he rewarded him with 25 cents; when inaccurate or in- 
complete he docked him 25 cents. It was not enough to say he had seen a dray 
loaded with steel; he had to describe the horses, the harness, the number of 
beams, and the way they were fastened by steel chains. 

Lovett was first aware that he had an unusual memory when a Greek mas- 
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ter at the Hill School seemed amused by his ability to master paradigms of 
verbs. He excelled in French, Greek, and Latin in school, and in mathematics 
and languages in college. He found school and college courses “а snap.” He 
was a member of Phi Beta Kappa at Yale. 

Some anecdotes told by Lovett illustrate his memory. In flying submarine 
patrol he visualized the details of the chart, last reported sightings of subma- 
rines, and positions of surface craft. Life depended on alert observation and 
accurate imagery. 

At Harvard Law School he was taking a course in torts with Dean Roscoe 
Pound. He was also engaged in a moot court and had worked hard studying 
pertinent cases. On his final examination there was a question about one of 
these cases, which he answered by quoting it verbatim, complete with case 
numbers of the references. His paper was returned with “Please see me. В.Р.” 
scrawled on it. When he arrived at the Dean's office, Pound, wearing a green 
eyeshade, was sitting behind his desk, obviously embarrassed. Finally he said, 
“Mr. Lovett, you realize I must give you either an A or a zero.” “Would it 
help, Dean Pound, if I quoted the case to you now?" Lovett proceeded to do 
so. Pound understood because he himself had a "photographic" memory. Lovett 
can still quote the case and the references. [A similar anecdote is told, without 
names, by Floyd L. Ruch (42).] 

When Lovett was starting in banking as a clerk in the National Bank of 
Commerce, one of his duties was to verify the checks and statements prepared 
each evening for the New York Clearing House. When there was a discrep- 
ancy in the totals, apparently due to a transposition, he could visualize the in- 
dividual checks cashed by each teller and select the check which had been 
wrongly entered. 

When he was Secretary of Defense, he regularly appeared before a Con- 
gressional committee to explain and justify the Army's budget. Other Cabinet 
members would appear backed by crowds of clerks carrying books and ledgers 
marked with slips of paper. Lovett appeared alone and was able to answer all 
questions by quoting the pertinent figures without using notes. Soon the Con- 
gressmen became so interested in the performance that they paid more atten- 
tion to it than to the Budget! [Cf., Macaulay's similar account of his experi- 
ence as Secretary of War supporting the Army estimates before Parliament 
(46).] 

Six weeks before the interview, Lovett said, he had had occasion to tele- 
phone Chicago. He had not thought of it since and had no special reason to 
remember the telephone number, but he quoted it to the present authors. 

Under catechizing from the interviewers, Lovett stated that his memory 
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frequently seemed to operate involuntarily. After a drive on the crowded Long 
Island Expressway his children questioned him about the license numbers of 
cars that had passed them, and he recalled them without error. (The children 
had made notes.) After a dinner party he can describe to his wife the details 
of color and cut of the dresses worn by the other ladies present. When he has 
examined a painting with close attention, he recalls the colors perfectly—‘like 
absolute pitch"— but is not as good at this as his wife. 

Sometimes he wonders if his mind is not cluttered with useless information. 

His memory is largely visual. He sees print (or a color or a picture) in 
“the form in which it occurred." He remembers what he has seen better than 
what he has heard. In the case of a telephone number or date he remembers it 
only if he has seen it in a book or written it down. He does not know German, 
but could remember German words if they were printed in roman type, though 
not if they were printed in German type. 

His memory for numbers is better than for the printed word or for colors. 


He has a very definite recall of odors. 

He seems to remember some things permanently and to forget some. He re- 
members dates for months and then they may "taper off." Use, practice, and 
a sense of urgency increase the likelihood of permanence. 

He is uncertain about the effect of alcohol. Ulcers kept him from drinking 
during World War II. Now, he says, alcohol certainly does not sharpen his 
memory, and perhaps prevents his caring. 

Fatigue interferes with his memory. 

He says that his memory has definitely deteriorated since he was 69. (We 
saw no evidence of deterioration.) He attributes this to declining eyesight. 
Until recently he has never had to use glasses. He now uses weak bifocals. 

When visualizing a printed page he sees the beginning and end of a para- 


graph and “most in between." 


He reads very rapidly. 
No one else in his family has ever had a photographic memory so far as 


Lovett knows. His son and daughter had excellent scholastic records. His son 
ranked in the top three in his Yale class despite very poor vision; he is a very 
hard worker. 

Lovett attributes his superior memory to the training in observation and re- 
call which his father gave him as a boy. He thinks that, as in the case of pa- 
trolling pilots and of bank clerks, memory is improved by "use, practice, and 
a sense of urgency." He regrets that his governmental duties kept him from 


trying to train his own children to remember. 
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D. DIFFERENCES IN SENSUAL PERCEPTION 


The type of memory most frequently described by the writers’ subjects is 
that for materials perceived visually [cf., Gregory (24)]. Many of them 
learn whole paragraphs after one or two or three readings—Buchan (4), 
Curie (17), Freud (31), Macaulay (46), Yardley (52). Some, like Lovett 
(interview), must see materials which they wish to recall—Waksman (47), 
von Liebig (47). Some apparently have equal visual and auditory powers— 
Frost (16), Lewis (44), Maazel (39). If vision is defective, tactile and ol- 
factory sensations become the basis of memory—Keller (33). A few individ- 
uals seem to have almost universal powers—visual, auditory, olfactory, tactile 
—Balzac (38), Hadley (25 and interviews), Toscanini (10). There is little 
evidence as to how much these differences are due to innate capacities; but 
there is evidence that clearly supports the need for close attention and intent 
to remember—Churchill (11), Curie (17). “Apparently inadvertent” learn- 
ing—Lovett (interview), Macaulay (46)—seems to be the result of train- 
ing that establishes a habit of close observation with the expectation of recall. 


E. DIFFERENCES RELATED TO Types or MATERIALS 


'The old observation that some students are better at reading than at 
arithmetic, and vice versa, is borne out by the subjects of this study—Churchill 
(12), Roosevelt (8), Hilton (28), Hoover (35). There are cases where the 
ability to recall spatial materials surpasses the ability to recall other types of 
materiale—Edison (32), Ford (6), Orville Wright (36). One individual 
with superior memory whom the authors tested by matched pairs of designs 
learned six pairs in 30 seconds and reproduced them as fast as she could draw. 
When questioned, she said she had given each design of each pair a name—e.g., 
a pentagon and a railroad track—recalled the names, and drew her representa- 
tion of the name. 

Some relative deficiencies may be explained by lack of training—Edison (32) 
—but some persist despite high general intelligence and prolonged efforts at 
improvement—Churchill (12), Hoover (35). As with differences related to 
the senses, there are some individuals who have extraordinary recall for all 
types of materials—Davis (5), Hadley (25 and interviews), Macaulay (46), 
Toscanini (10). 

The possible differentiation of memory for materials associated with different 
factors in intelligence has obvious implications for theories of intelligence and 
for intelligence- and aptitude-testing. 
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Е. EXTENT AND DURATION oF RECALL 


Several of the subjects of the biographies say that they could reproduce 
whole volumes of materials—e.g., the whole of Pilgrim’s Progress—Buchan 
(3), Macaulay (46)—but none seems to have been put to the test. There are, 
however, instances of the more or less permanent retention of rather extensive 
materials of many kinds—Barbour (49), Churchill (11), Davis (5), Edison 
(32), Hadley (interviews), Lovett (interview), Macaulay (46), Toscanini 
(10). Purposeful learning of extensive materials involves both effort and 
time—Lincoln (43), Macaulay (46). Macaulay reports that it took him two 
hours to learn Act IV of The Merchant of Venice although he already knew 
150 of the 400 lines (46). Several speak of “learning by heart,” implying 
both intent and effort—Buchan (4), Churchill (11). Some individuals say 
that they retain so many facts so long that their minds are cluttered up. 
Macaulay had to avoid a tendency to quote interminably (46). Lovett speaks 
of "clutter" (interview). Balzac (38) had difficulty in selecting details per- 
tinent to a story. However, their achievements belittle the difficulties. 


G. AcE 


Allport (1) concluded from his studies of eidetic imagery in children that 
it began to decline in the early teens. This conclusion is often quoted in ele- 
mentary texts of psychology and applied to “photographic memory." Two of 
the subjects of this study—Freud (31), Schweitzer (45)—state that their 
powers of memory began to decline in their twenties; but in his work as a 
translator Freud continued to read a paragraph, close the book, and write out 
his translation (31). Macaulay as he grew older needed more effort to learn, 
but his recall seems to have remained unimpaired (46). Some extraordinary 
тогу are reported of people in their sixties and seventies—Chur- 
Hadley (interviews), Yardley (52). Nevertheless, 
y take their toll—Franklin (21), Lovett (inter- 


feats of me 
chill (11), Davis (5), 
failing senses must eventuall 
view), Wells (50). 

H. HEREDITY 


Galton describes several families in which members of different generations 
and collateral relatives had extraordinary memory (23). The materials of 
the present authors suggest that memory is influenced by heredity, but is not 
a dominant trait. One person interviewed had excellent visual and auditory 
learning and recall. She described her father’s memory as “photographic,” 
citing his perfect mark on a state examination for a pharmacist’s license 20 
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years after leaving the pharmaceutical school. Her sister's memory, she said, 
was only fair, and her son's good but not extraordinary. In general the people 
interviewed reported having parents and children with high general intelli- 
gence, but memory varying from good to excellent. A similar pattern covering 
three or four or more generations is evident in the biographies—Curie (17), 
Hadley (interviews), Lovett (interview), Macaulay (46). Since memory 
depends on the acuity of several senses and on different types of mental ability, 
it evidently reflects the inheritance of both parents. 


I. MEMORY AND ACHIEVEMENT 


Memory is best thought of not as a single mental operation but as a series 
of actions: namely, learning, holding in mind, recall, and recognition [cf. 
Hayes (27)]. Quick learning facilitates the acquisition of information and 
puts the worker in a position to solve a problem with less effort and more 
quickly than a less favored individual can, The power to hold information 
in mind lets the creative person manipulate materials and try out permutations 
and combinations without the need of concrete models. This is the process 
of reverie, notably practiced by inventors—Edison (32), Kettering (2), the 
Wrights (36)—by scientists—Barbour (49), Curie (17), Darwin (19), 
Michelson (30)—and authors—Maugham (37)— but equally useful to states- 
men, lawyers, and executives—Lincoln (43 )—all of whom must solve problems 
in human relations. Faced with a specific detail, the person with a good memory 
can recall pertinent associations from his prior experiences and from the litera- 
ture, without the need for laborious checking and cross-checking of indices. 


J. IMPLICATIONS ror EDUCATION 


The relation of superior memory to high achievement has some important 
implications for education (18). Teachers need to be aware of how easily 
students with exceptional memory excel on examinations and get good marks 
—and too often escape intellectual challenge and the satisfaction of hard mental 
work, Some screening tests, at least of the informal type described here, are in 
order. There is a possibility that assessment of memory can locate superior 
intelligence in a disadvantaged child. The early discovery of individuals with 
relatively great strength of memory is important in guidance, in singling out 
those who have a potential for high achievement and in encouraging them to 
prepare to live up to their promise. Finally, all students should be made aware 
of the role of memory not only in scholastic success but in practical work. 
They should be taught the old rules—that success depends on having a goal, 
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mastery of the fundamentals, and persistent effort to achieve. Intention, atten- 
tion, effort, and persistence are the requisites of learning and of life. 


REFERENCES 


ALLPORT, С. W. The eidetic image and the after-image. Amer. J. Psychol., 1928, 
40, 418-425. 

Boxp, T. A. Professional Amateur: The Biography of Charles Franklin Kettering. 
New York: Dutton, 1957. P. 33. 

Bucuan, J. Pilgrim's Way. Cambridge, Mass.: Houghton Mifflin, 1940. P. 7. 

. The Thirty-Nine Steps. Boston, Mass.: Houghton Mifllin, 1915. P. 191. 

BurtincaMe, R. Don't Let Them Scare You: The Life and Times of Elmer 
Davis. New York: Lippincott, 1961. Pp. 25, 157. 

. Henry Ford. New York: Signet—New American Library, 1956. Pp. 18, 


23. 
Burns, J. MacG. John Kennedy: A Political Profile. New York: Harcourt, Brace, 


1960. P. 262. 

. Roosevelt: The Lion and the Fox. New York: Harcourt, Brace, & World, 
1956. Pp. 155, 330. 

Carvozt, С. Jr. Clark Gable. New York: Pyramid Books, 1961. P. 21. 

CuorziNorr, S. Toscanini: An Intimate Portrait. New York: Knopf, 1956. Pp. 23, 
140. 

CnuuncHiLL, R. S. Winston S. Churchill. Vol. I: Youth, 1874-1900. Boston, Mass.: 
Houghton Mifflin, 1966. P. 107. * 

CuuncuiLL, W. S. A Roving Commission: My Early Life. New York: Scribner's, 
1930. Pp. 25-27. 

CLaPEsATTLE, Н. The Doctors Mayo. New York: Pocket Books, 1956. P. 121. 

Conswine, B. The Babe Ruth Story. New York: Dutton, 1948. P. 56. 

Consiping, B., & SLocuM, B. Dempsey. New York: Avon Book Div., Hearst Corp., 
1959. P. 125. 

Cox, S. A Swinger of Birches: A Portrait of Robert Frost. New York: New York 
Univ. Press, 1957. P. 11. 

Curie, E. Madame Curie (trans. by V. Sheean). New York: Pocket Books, 1958. 
Pp. 10, 25, 73, 157-158, 163. 

Curts, №. Е., & MOSELEY, N. Teaching the Bright and Gifted. Englewood Cliffs, 
NJ.: Prentice-Hall, 1957. Pp. 21-22. 

Darwin, C. Charles Darwin's Autobiography. New York: Schuman, 1950. Pp. 15, 


67, 71. 
FELDMAN, M. Eidetic imagery in Ghana: A cross-cultural will-o’-the-wisp? J. of 


Psychol., 1968, 69(2), 259-269. 
клм, B. Th Autobiography of Benjamin Franklin (L. W. Larrabee et al., 
п Е Haven, Conn.: Yale Univ. Press, 1964. Р. 156. 
FuLLER, A. A Foot in the Door. New York: McGraw-Hill, 1960. P. 159. 
А. 3 
Gatron, F. Hereditary Genius. New York: Horizon Press, 1962. P. 20. 
барго R. L. Eye and Brain—The Psychology of Seeing. New York: McGraw- 
; R. L. 


Hill, 1966. P. 8. 


HapLEY, M. Arthur Twin 
1948. Pp. 3, 57, 186. 


ing Hadley. New Haven, Conn.: Yale Univ. Press, 


JOURNAL OF PSYCHOLOGY 


HarcH, A. The De Gaulle Nobody Knows. New York: Hawthorn Books, 1960. 
Pp. 28-29, 35. 

Hayes, J. R. Memory, goals, and problem solving. In B. Kleinmuntz (Ed.), 
Problem Solving—Rescarch, Method, and Theory. New York: Wiley, 1966. 
Pp. 149-170. 


HiLTON, C. Be My Guest. New York: Popular Library, 1959. P. 63. 

Hunter, I. M. L. Memory (rev. ed.). New York: Penguin Books, 1964. 

Jarre, B. Michelson and the Speed of Light. Garden City, N.Y.: Anchor Books, 
Doubleday, 1960. Pp. 59, 131. 

Jones, E. The Life and Works of Sigmund Freud. New York: Basic Books, 1953. 
Pp. 55, 57. 

Josepuson, M. Edison. New York: McGraw-Hill, 1959. Pp. 33, 91, 132, 156-158, 
442. 

KzLLER, Н. The Story of My Life. New York: Grosset & Dunlap, 1903. P. 293. 


KiMnLE, D. P., Ed. Learning, Remembering, and Forgetting. Vol. I: The Anatomy 
of Memory. Palo Alto, Calif.: Science and Behavior Books, 1965. 

Lyons, E. Our Unknown Ex-President: A Portrait of Herbert Hoover. New 
York: Doubleday, 1948. Pp. 84, 95. 

McManon, J. К. The Wright Brothers: Fathers of Flight. Boston, Mass.: Little, 
Brown, 1930, Pp. 40, 65, 69, 190. 

MaucHAM, W. S. The Summing Up. New York: Literary Guild of America, 
1938. Pp. 1, 82. 

Миз, С. M. С. The Early Mental Traits of Three Hundred Geniuses: Genetic 
Studies of Genius (Vol. II). Stanford, Calif.: Stanford Univ. Press, 1926. 
Table 49, p. 2; pp. 323-324, 348. 

Moon, P. Maazel, N.Y. Times Magazine, Sept. 30, 1962, p. 50. 

QuiNTILIAN. The Institutio Oratoria: With an English Translation by H. E. 
Butler (Vol. 4, Loeb Classical Library). New York: Putnam's, 1920-1922. 
Pp. 242-243 (Book XLii.51). 

RoosevELT, Е. This Is My Story. Garden City, N.Y.: Dolphin Books, 1937. Pp. 142, 
236. 

Rucu, Е. L. Psychology and Life (5th ed.). Chicago, Ill.: Scott, Foresman, 1958. 
P. 350. 

SANDBURG, C. Abraham Lincoln (Vol. 1). New York: Dell, 1959. Pp. 193-194. 

ScHorer, M. Sinclair Lewis: An American Life. New York: McGraw-Hill, 1961. 
P. 285. 


SCHWEITZER, А. Out of My Life and Thought: An Autobiography (trans. C. T. 
Campion). New York: Holt, 1933. P. 126. 


TREVELYAN, G. O. The Life and Letters of Lord Macaulay (Vols. 1 & 2). New 
York: Harper, 1876. Pp. 22-25, 60, 61, 64; 68, 197, 374. 

Waksman, S. A. My Life with the Microbes. New York: Simon & Schuster, 1954. 
Pp. 48, 49. 

WecHsLER, D. The Measurement and Appraisal of Adult Intelligence (4th ed.). 
Baltimore, Md.: Williams & Wilkins, 1958. P. 125. 

Weeks, E. In Friendly Candor. Boston, Mass.: Little, Brown, 1959. Р, 150. 
Wetts, Н. G. Experiment in Autobiography: Discoveries and Conclusions of a 
Very Ordinary Brain (Since 1866). New York: Macmillan, 1934. Pp, 13, 14. 

Wuo’s Wuo IN AMERICA. Chicago, Ill.: Marquis, 1967. P. 1299. 


NORMA E. CUTTS AND NICHOLAS MOSELEY 15 


52. YampLEY, Н. О. The Education of a Poker Player. New York: Simon & Schuster, 
1957. Pp. 88-89. 

2 Fifth Avenue Rural Route 1, Box 60 

Hotchkiss Grove Sandy Hook, Connecticut 06482 


Branford, Connecticut 06405 


Published as a separate and in The Journal of Psychology, 1969, Т1, 17-19. 


ABASEMENT SCORES AND ADJUSTMENT OF 
NEUROPSYCHIATRIC PATIENTS* 


Texas Research Institute of Mental Sciences 


ALLEN Goss! 


A. INTRODUCTION 


Increased interest between the need scores of the Edwards Personal Prefer- 


ence Schedule (EPPS) and other aspects of total life adjustment (4) is being 
reflected in the literature. Rosenkrantz and O’Halloran (7) have recently 


ween the abasement score of the EPPS and ad- 


explored the relationship betv 
justment in a college population. Theoretically, high self-abasement is expected 


to accompany maladjustment and low self-abasement is associated with health 
or good adjustment. When 26 psychologists ranked the 15 need variables of 
the EPPS with regard to their adjustive consequences (7), abasement was on 
the bottom. Goodstein and Heilbrun (2) had college undergraduates rate these 
same 15 variables on personal desirability and social desirability; and ranks of 
14 and 11 respectively were given to abasement. Izard (5) has found a sig- 
nificant negative correlation between abasement score and academic perfor- 
mance for males, but not for females. There is, however (6), a significant de- 
crease in abasement scores over the four years of college for both sexes. 

It would seem that if a relation between self-abasement and maladjustment 
exists and if the EPPS abasement score measures an important aspect of the 
self-abasement, this relation would be most easily observed in a 
neuropsychiatric population. Furthermore, if a neuropsychiatric population was 
divided so that those who benefited from a rehabilitation program could be 
separated from those who did not, abasement scores should be higher for the 


nonbenefit group. 


concept of 


В. METHOD 


The investigation was based on the records of 58 male neuropsychiatric 
patients accepted to а Vocational Rehabilitation Program at the VA Hospital, 
Houston, Texas. The population comprised 18 alcoholics, 20 anxiety or depres- 
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sion reactions, nine with physical disabilities, and 11 schizophrenics. The mean 
age of the population was 41 and the populations did not differ significantly 
with respect to 10 demographic variables (3). Of this total population 33 
gained employment and 25 were discharged from the ward without employ- 
ment or were transferred back to traditional treatment oriented wards. 


C. RESULTS AND Discussion 


The results show that there is little difference between the percentile 
scores of neuropsychiatric patients and the General Adult Group norms (1). 
An analysis of variance between the success and fail populations indicates that 
these populations do not differ with respect to their abasement scores. In fact, 
in three of four cases the population which gained employment had higher 
abasement scores. Other EPPS score dimensions were useful in differentiating 
the success-fail population and provided a model capable of predicting success 
well above the base rate (3). 


TABLE 1 

PERCENTILE SCORES or DIAGNOSTIC POPULATIONS IN TERMS OF REHABILITATION OUTCOME 

Group Success Fail Е, P. 
Total 51.302 47.88 48 .67 
Alcoholic 50.50 30.37 1.83 .20 
Anxiety-depression 48.85 59.43 56 46 
Physical disability 39.75 36.00 0+ .84 
Schizophrenia 57.67 55.50 01 92 


2 Percentile Scores from the General Adult Group norms. 


These results are quite similar to the results of Rosenkrantz and O'Halloran 
(7), since their college population was not differentiated on adequacy of ad- 
justment by the abasement scores. Their results, like those in the present study, 
indicated a tendency for the "better" adjusted group to score higher on the 
abasement index instead of lower, as traditional clinical reasoning scems to 
suggest. "Гуго explanations for this difference are (a) the abasement scale of 
the EPPS does not measure critical aspects of the concept of self-abasement, 
and (b) self-abasement is not an important aspect of adequate vocational 
rehabilitation. At present there exists a need for empirically derived informa- 
tion and concepts related to criteria that are behaviorally defined. 


D. SUMMARY 


High self-abasement is often expected to accompany maladjustment, and low 
self-abasement is associated with health or a good life adjustment. This study 
investigated the relation between the abasement score of the EPPS and adjust- 


а 


ALLEN GOSS 19 


ment of patients on a vocational rehabilitation ward. The results showed no 
significant difference on the abasement score of the EPPS between patients who 
got jobs and patients who did not get jobs or between patients and the gen- 
eral adult norms. The abasement scale of the EPPS does not measure impor- 
tant aspects of the concept of self-abasement and/or self-abasement is not 


critical for adequate life adjustment. 
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PSYCHODYNAMIC FACTORS IN THE EXPERIMENTAL 
INVESTIGATION OF HYPNOTICALLY INDUCED 
EMOTIONS WITH PARTICULAR REFERENCE 
TO BLOOD GLUCOSE MEASUREMENTS* ! 


Institute for Research in Hypnosis, New York, New York 


MirrTON V. KLINE? AND MORTON LINDER? 
— 
of emotional responses has been 


th specific studies of behavioral 
of induced emo- 


The use of hypnosis to induce a variety 
reported by many investigators in connection wi 
responses to hypnosis. Such studies have 4 scssed the validity 
tional responses as well as the characteristic psychophysiological reactions pro- 
duced (4). The present investigators have been involved in studies with dia- 
betic and normal subjects in whom hypnotically induced emotions have been 
studied in relation to blood glucose levels. In our study, as well as others, it 
has been found that hypnotically induced emotional stress usually fails to ele- 
vate blood glucose levels significantly and consistently (12). 

It was postulated that one of the possible explanations for the failure of 
induced stress to produce an elevation in blood glucose levels was 


ally active homeostatic mechanisms in controlling blood glucose 
and mild diabetic subjects despite 


hypnotically 
that physiologic 
appear to be unaltered in both normal 
ntense hypnotically induced stress. 

Vandenbergh, Sussman, and Titus (11) found it difficult to explain a 
slight decrease in blood glucose in their studies on hypnotically induced stress. 
In view of the current findings, it is important to be able to account for what 

w it relates both to the nature of the experimental 


has been observed and ho both 
o the psychophysiological and psychodynamic constructs 


apparent i 


investigations and ti 


which may be involved. І | | 
An evaluation of several studies dealing with 


venal puncture in itself frequently produces mor 
ture than does hypnotically induced stress designed to 
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the Vandenbergh, Sussman, Titus study (11), it is interesting to note that 
they state that “each patient reported anxiety on the first control day, due 
_ to an initial exposure to the intravenous drip in his arm.” 

It seems that, although experimental investigators are attempting to induce 
acute emotional stress through the use of hypnosis, in effect they may inad- 
vertently be achieving with certain subjects a therapeutic-like response and a 
discharge of affect which produces first an acute excitation followed rapidly by 
a state of internalized homeostatic equilibrium. 

The technique of abreaction which has been utilized is described most 
clearly by Vandenbergh eż al. as the hypnotic method for the induction of 
emotional stress. Abreaction as a term originates in the theatre (Aristotle) (1) 
and permits the patient to act out and revivify, as well as discharge, mean- 
ingful memory and correlated behavioral experiences. Abreaction originated 
as a therapeutic device alone and, while it has been insufficient very often to 
produce lasting effects in terms of the treatment of neurotic or psychotic dis- 
turbances, it, nevertheless, has had a significant role in the history of psycho- 
therapy and continues to be of importance. 

Shorvon and Sargent (10) describe an abreaction as a "process of reviving 
the memory of a repressed, unpleasant experience and expressing, in speech 
and action, the emotions related to it, thereby relieving the personality of 
its importance." The emphasis in this definition is clearly the release of the 
emotions. 

Clinicians and therapists who have had considerable experience with ab- 
reactions are familiar with the fact that the discharge of released emotions 
is usually followed by a state of exhaustion in which the patient shows a loss 
of muscle tone and is quiet. The quietness produces a degree of relaxation which 
is frequently so great as to have not only momentary but lasting therapeutic 
value for a varying period of time. 

Sargent (9) compares this state of exhaustion to the transmarginal inhibition 
of Pavlov in which dogs following an emotional trauma lose the previously 
acquired conditioned reflexes or show a complete reversal of conditioned 
reaction. 

Gellhorn and Loofbourrow (2) suggest that the physiologic processes un- 
derlying the excitatory abreaction are an intensive, hypothalamic-cortical dis- 
charge followed by a period of lessened cortico-hypothalamic-cortical relations. 
The severe hypothalamic-cortical discharge due to extreme excitation is in- 
duced by encouraging the patient to relive the traumatic experience, The sub- 
sequent reduction of the hypothalamic-cortical discharge is attributed to ex- 
cessive adrenomedullary secretion which has been shown to depress the 


à 
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pothalamus, and possibly also to an exhaustion 
of the hyperreactive division of the hypothalamus. The therapeutic usefulness 
of the abreaction would appear to depend on whether maximal excitation 
followed by exhaustion is attained. Clinical experience with continuous ab- 
reactive experiences has been demonstrated to relieve markedly a number of 
pathological symptoms unresponsive to a single abreaction (4). 

Hypnosis involves the activation of strong transference phenomena between 
hypnotist and patient or subject, and even within the confines of investiga- 
tional procedures the therapeutic meaningfulness of the hypnotic relationship 
has been repeatedly observed and reported (4, 5). Thus, within the “trans- 
ference-relaxation” aspect of the hypnotic process, there is induced abreaction 
which can produce “therapeutic value" due to its discharge-exhaustion syn- 
drome and, at the same time, involve the subjects in a process of desensitiza- 
tion. They are abreacting painful material within the confines of a very fa- 
vorable and accepting relationship. This certainly fits into the framework of 
reciprocal inhibition as described by Wolpe and behavioral therapists (14). 

t is, thus, not surprising that blood glucose levels are frequently not af- 
fected or, in fact, may be somewhat depressed by the use of investigational 
techniques which are heavily influenced by a hypnotic transference, the pres- 
ence of therapeutic exhaustion, and the autonomic nervous system discharge 
which follows within a behavioral process involving desensitization and the 


effects of reciprocal inhibition. 


Insulin is unique in its ability to low „АП. \ 
hormones that can affect blood glucose levels do so in one direction, elevating 


them, and oppose the action of insulin in so doing. The major hormones in- 
volved are hydrocortisone-cortisol, ACTH growth hormone, and epineph- 
rine; and interestingly enough, their levels are all increased with anxiety. The 
actions of glucagon are more complex, since 1t elevates blood glucose levels 
and increases insulin release simultaneously. Nevertheless, its primary effect 
upon blood glucose levels is to elevate them. Regardless of the mechanism by 
which blood glucose levels are changed, be it via production or utilization 
variations, it seems clear that increased blood sugar levels are associated with 


increased cortisol (and epinephrine) level, and vice versa. One ens there- 
fore, deduce whether а situation is сну иа or anxiety relieving by 
the changes in hormone ОГ blood glucose еуез. i : 
am el orl have occupied themselves with this ae Levitt, ш 

sky, and Brady (6) found that plasma cortisol levels рзи ne Es ud 
tension and down with relief of tension. This include е evation with an in- 
ection, and little elevation or, indeed, reduction 


travenous placebo at initial inj 


sympathetic division of the hy 


ет blood glucose levels. All other known 
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with further intravenous placebo injections. Persky eż al. (8) showed that the 
character of the stimulus exerts a significant effect upon plasma cortisol lev- 
els and that the direction of change in the hormone level depended in part 
upon its initial level, so that high initial levels (reflecting initial anxiety) of- 
ten result in lower subsequent levels, regardless of the experimental design. 
This was first shown by Wilder (13), who stated that there is a negative and 
highly significant correlation between the initial hormone level and the change 
in level, and he called this phenomenon his Law of Initial Values. Persky (7) 
noted that in order to avoid the countervailing influence of Wilder’s Law, it 
is necessary to employ a sample population with a low initial cortisol level 
with small variability consistently. 

The results of Levitt, Persky, and Brady (6) and of other investigators 
indicate that an elevation in anxiety results in an elevation in cortisol level, 
while an elevation in cortisol level (endogenous or exogenous) brings about 
an increase in anxiety-proneness. It is possible that these variables are related 
in some servo-regulatory system. These workers found that their anxiety pro- 
ducing hypnotic procedures resulted in consistent elevation in anxicty levels 
as revealed by clinical ratings, psychological test indices, and by elevation in 


cortisol and A.C.T.H. levels. They state that, in general, the magnitude oo 


cortisol elevation in response to psychological stress is proportional to the in- 
tensity of the stress. Handlon (3) also observed that anxiety reduction leads 
to a diminution in plasma cortisol level. 

The procedure utilized by Vandenbergh, Sussman, and Titus (11) was de- 
scribed as abreacting, and one can readily explain the reduced blood glucose 
levels on the physiological grounds previously discussed : namely, a reduction 
in anxiety from the abreaction, with a consequent reduction in hormone levels 
causing the reduced blood glucose levels. In addition, the factor of hydration 
with 1500 cc of water and intravenous infusions must be taken into account. 

These observations do not negate the meaningfulness of emotions pro- 
duced through hypnosis. Rather they emphasize the psychophysiologic ave- 
nues through which such emotions are channeled and the effect they may 
have on psychosomatic functioning and those attempts to measure the by- 
product of such an emotional process. Polygraphic monitoring of hypnoti- 
cally induced emotions, particularly upper thoracic and abdominal respiratory 
patterns and GSR levels, also reflect the immediacy of the emotional re- 


sponse.* 5 This, however, 


4 Kline, M. V.: (unpublished) paper presented to the Departments of Psychiatry 
and Psychology, St. Vincent’s Medical Center, New York City, April, 1967. 

5 Kline, M. V., Research program, presented to the Graduate Faculty in Psychol- 
ogy, St. John’s University, New York City, May, 1967. 
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ing” aspects of it frequently leads even experimental subjects, as well as 
patients, to report that they “feel better” after the experience. Here again, 
one observes the type of relaxation associated with abreactive experience. 

- Tt is clear that not all emotional expression involves the same psycho- 
physiological mechanisms, and those that occur within the framework of the 
hypnotic transference and the hypnotic state may constitute rather signifi- 
cant differences from those emotions that occur under naturally occurring 
periences. This contrast and discrepancy is of 
ture of emotionally induced behavior and, рат- 
ches which may be most valuable in deal- 


life involvements and life ех 
importance in viewing the па 
ticularly, those therapeutic approa 


ing with them. 
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THE USE OF FIGURE DRAWINGS TO ASSESS 
RELIGIOUS VALUES* 1 


Department of Psychology, University of Tennessee 


C. CLIFFORD ArrKissoN, LEONARD HANDLER, AND RAvMOND R. SHRADER 


A. INTRODUCTION 


In a recent article Dennis (1) concluded that the Draw-A-Man Test is a 
valid instrument in reflecting religious values. Dennis theorized that if per- 
sons who dedicate their lives to piety and religious service can be considered 
to possess strong religious values, it would follow that these highly religious 
persons should include religious content in their drawings. Dennis collected 
drawings from 100 nuns (predominantly Roman Catholic) in Lebanon and 
found that 74 per cent of the nuns included religious symbols in their draw- 
ings. 

While Dennis’ data seem rather clear-cut, the present authors argue that 
his interpretations must be qualified, for two reasons. First, Dennis’ sample 
of nuns represents a highly selected and socially secluded group. Second, there 
is no evidence that these findings can be generalized to the many nonprofes- 
sional religious persons who also held religious values as central. The pres- 
ent authors felt that a better test of Dennis’ hypothesis concerning the ability 
of the DAP to reflect religious values would require that drawings be col- 
lected from highly religious adults who, nevertheless, are integrated into the 


mainstream of the secular world. | m 

The purpose of this study, therefore, was to determine whether ree 
als with varying degrees of involvement in religious life represent ан » uc 
in their drawings, as Dennis suggests. 1f the drawings show concern with re- 


ligious people, symbols, activities, and places, then the power of the Draw-A- 


Person technique to demonstrate religious values would be supported more 


substantially than in the Dennis article. 
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B. METHOD 


Drawings were collected from Baptist, Episcopalian, Presbyterian, and 
Church of Christ theology students; Methodist undergraduate students who 
comprised the board of directors of a religious organization ; Roman Catholic 
priests and theology students; and Roman Catholic Dominican nuns (N = 
215). The Ss’ personal commitment, their choice of profession or choice of 
religious order, and their pursuit of religious values all reflected a high degree 
of religious involvement. 

Table 1 indicates the number of Ss in each group, the location of the data 
collection, the age range and mean age of each group, and the number of 
males and females in each group. The mean age of the total sample was 
25 years (range = 18-50), and the subjects were predominantly male (158 
males vs. 57 females). 


TABLE 1 
RELIGIOUS SUBGROUPS COMPRISING THE TOTAL SAMPLE 

| Denomination Age Mean j 

and location N range age Male Female 
Episcopal 

(Tennessee) 29 — 28 29 0 
Presbyterian 

(Kentucky) 45 23-50 27 45 0 
Baptist 

(California) 22 24-49 30 22 0 
Church of Christ t 

(Tennessee) 62 18-50 21 38 24 
Methodist 

(Virginia) 14 18-26 21 9 5 
Roman Catholic 

priests 

(Tennessee) 15 18-26 22 15 0 
Roman Catholic 

nuns 

(Louisiana) 28 21-48 29 0 28 

‘Total 215 18-50 25 158 57 


The drawings were group administered and were collected either by the 
authors or by fully instructed supervisory personnel from within the groups. 
Care was taken to avoid any mention of the purpose of the drawing request. 

Ss were supplied with two sheets of 8% 11 unlined paper and a number 
two pencil. E then stated: “On the first sheet of paper I would like you to 
draw a person. Please be sure that you draw a whole person and not just a 
head. We are not interested in how good an artist you are. ‘This is not a test 
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of artistic ability." Whenever E was questioned, he responded with the fol- 
lowing statement: “Draw the figure any way you like. Just be sure to draw 


the whole person and not just the head.” 
When the first drawing was completed it was turned over, and S was then 


instructed: “Оп the second sheet of paper, draw a person which is opposite 
in sex from the figure you drew on the first sheet of paper. Be sure to draw a 
whole person.” 

When the two drawings were completed E stated: “We want to be able 
to pair the two drawings you made. Therefore, pick out some identifying 
mark or symbol and put it on both of your drawings.” 


C. RESULTS 


A total of 430 drawings was collected. Each drawing was examined for 
the presence of religious content by the first two Es, Prior to the data col- 
lection it was decided that any indication of a religious symbol, person, ас- 
tivity, or place would be scored as religious content. The two Es obtained 
perfect agreement. To guard against rating bias by the Es, a third rater, 
knowledge of the hypotheses, also rated the drawings. The 


one who had no 
the third rater and each of the first two raters 


per cent agreement between 


was 98 per cent. 
‘Table 2 presents the percentage of Ss whose drawings did and did not in- 


seven of the 215 Ss (three per cent) made 


TABLE 2 
Draw-A-PERSON T 


clude religious content. Only 


EST FOR THE RELIGIOUS SUBGROUPS 


RELIGIOUS CONTENT IN THE 


Religious content Nonreligious content 


~ Denomination 
Episcopal " 2 
Presbyterian " pi 
Baptist à as 
Church of Christ Н Hh 
Methodist m T M 
Roman Catholic priests Е и 
Roman Catholic nuns “ ы 

Total 7 


drawings containing religious content in one of ands 109 ae Ошу 
one of these seven SS included religious content in both exe: ctim there 
were eight drawings with religious content out of à total nr 0 фай 
(less than two per cent). Nine per cent of the Ss chose religious symbols to 
Ы their ome -—" containing religious content was the first one 

n every case the +. content included semicomical doomsday 


made by the S. The act 
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figures, figures of Christ, contemporary persons holding bibles, a nun, and 
one drawing which was highly elaborated with symbolic religious comments. 
Four drawings containing religious content were done by male Ss and three 
were done by females. 

A wide range of nonreligious content was represented: e.g., men in ordi- 
nary business suits and in collegiate dress, women in ordinary dresses and 
typical collegiate dress, nudes (present in all but the Roman Catholic groups), 
and drawings of beatniks. Other content represented included farmers, sail- 
ors, athletes of many kinds (including golfers, football, baseball, and basket- 
ball players), superman and superwoman, soldiers (including several figures 
firing guns and otherwise fighting), women in bathing suits, elaborately 
dressed women, women in low cut dresses and “well-endowed” women, 
spacemen, cowboys and cowgirls, etc. 

'There was a wide variety of content represented in the nuns' drawings, 
including a goodly proportion of beatniks (present most often in the nuns' 
drawings compared with the other groups), Indians, cheerleaders, athletes, 
a figure clad in a bathing suit, and a figure in a military uniform. 


D. Discussion 


The most interesting finding is, of course, that 97 per cent of the highly 
religious individuals in this sample did not produce drawings containing overt 
religious content. Furthermore, as indicated in Table 2, no drawings mani- 
festing religious content were produced by representatives of the larger Prot- 
estant groups: Methodists, Baptists, Presbyterians, and Episcopalians. All 
drawings having religious content were obtained from the remaining three 
groups: The Church of Christ (four drawings), Roman Catholic priests and 
theology students (one drawing), and Roman Catholic nuns (two drawings). 

This study made no attempt to sample all major religious groups, nor does 
it propose to generalize its findings to all such groups. Nevertheless, it is in- 
teresting to note that the majority of religious drawings were obtained from 
fundamental and conservative groups. None of the Ss in this study were as 
socially and geographically isolated as those in Dennis’ study, Therefore, the 
present writers feel that the factors of environmental detachment, social se- 
clusion, and perhaps a highly authoritarian social hierarchy are probably im- 
portant variables in determining the production of religious content in draw- 
ings of the human figure. 

The data cast doubt on Dennis’ (1, 2) contention that the Draw-A-Man 
Test is a valid instrument to reflect religious values, at least for those living 
in the USA. Rather than conclude, as did Dennis, that ". . . few eleven-, 
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twelve-, and thirteen-year-olds show concern with religious men, religious 
places, religious activities” (2, p. 134), the present authors conclude that the 
Draw-A-Man Test is not a useful instrument to tap religious values in most 
groups. 

The fact that Dennis (1) obtained religious drawings from 74 per cent 


of the nuns used in his sample probably indicates that the test does tap re- 


ligious values in some extreme groups. However, for all practical purposes the 


test scems of little value in tapping general religious values. 
While the presence of religious symbols in a drawing may indicate that the 
artist has religious values, the absence of religious symbolism does not neces- 


sarily indicate the absence of these values. In a similar manner, since the 


presence of religious symbolism in drawings is such a rare occurrence, a 


clinician can feel relatively safe in hypothesizing that for this person religion 


is probably a central value. 
E. SUMMARY 


'The present study was a test of Dennis’ hypothesis concerning the ability 


of the DAP to reflect religious values. Drawings were collected from Bap- 
tist, Episcopalian, Presbyterian and Church of Christ theology students ; 
Methodist undergraduate students who comprised the board of directors of 
a religious organization ; Roman Catholic priests and theology students; and 
Roman Catholic Dominican nuns (N = 215). Only seven of the 215 Ss 
(three per cent) made drawings containing religious content. These results 
cast doubt on Dennis’ contention that the DAP is a valid instrument to re- 


flect religious values, at least for those living in the USA. 
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SEMANTIC SPACE IS (APPROXIMATELY) BIPOLAR* 
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A. INTRODUCTION 


One of the most useful measurement techniques for human experimental, 
social, and applied areas of psychology has been the semantic differential pro- 
cedure of Osgood, Suci, and Tannenbaum (7). As is well known, these au- 
thors found that the connotative meaning of objects and concepts could be 
summarized adequately by three major dimensions: evaluation, activity, and 
potency, Each of these three dimensions has been defined by several seven- 
point bipolar semantic differential rating scales. For example, the evaluative 
dimension is represented by such scales as good-bad, pleasant-unpleasant, and 
nice-awful. The activity dimension is represented by such scales as active-pas- 
sive, fast-slow, and agitated-calm. The potency dimension is depicted by such 
scales as strong-weak, heavy-light, and hard-soft. 

A crucial assumption used by Osgood and his colleagues in arriving at his 
three-dimensional description of meaning was that semantic space is bipolar: 
that is, that each dimension is represented by polar oppositional terms, usu- 
ally antonyms. Thus, rating scales used to measure the dimensions character- 
istically are defined at opposite ends of each scale by polar oppositional terms, 
such as the ones mentioned above. While Carroll (2) criticized Osgood et al. 
for the often arbitrary definition of opposites, it was not until a short time ago 
that the question of the bipolarity of semantic space was investigated experi- 
mentally. Green and Goldfried. (3) argued that Osgood et al. built bipolarity 
of the factor structure 0 


f semantic space into their procedures when present- 
ing subjects with polar-oppositional rating scales for the description of con- 
cepts. It appeared quite possible that the bipolarity found for semantic space 
represented primarily the effects of experimental procedures rather than some 
intrinsic quality of subjects’ responses. Since the usual rating scale instructions 
did not allow subjects to check both ends of a scale—for example, in order to 
describe a concept as both good and bad—Green and Goldfried felt the pro- 
cedures did not even allow Osgood’s implicit assumption to be tested. Fur- 
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A. INTRODUCTION 


One of the most useful measurement techniques for human experimental, 


social, and applied areas of psychology has been the semantic differential pro- 


cedure of Osgood, Suci, and Tannenbaum (7). As is well known, these au- 
thors found that the connotative meaning of objects and concepts could be 
summarized adequately by three major dimensions: evaluation, activity, and 
potency. Each of these three dimensions has been defined by several seven- 
point bipolar semantic differential rating scales. For example, the evaluative 
dimension is represented by such scales as good-bad, pleasant-unpleasant, and 
nice-awful. The activity dimension is represented by such scales as active-pas- 
sive, fast-slow, and agitated-calm. The potency dimension is depicted by such 
scales as strong-weak, heavy-light, and hard-soft. 

А crucial assumption used by Osgood and his colleagues in arriving at his 
three-dimensional description of meaning was that semantic space is bipolar: 
that is, that each dimension is represented by polar oppositional terms, usu- 
ally antonyms. Thus, rating scales used to measure the dimensions character- 
istically are defined at opposite ends of each scale by polar oppositional terms, 
such as the ones mentioned above. While Carroll (2) criticized Osgood et al. 
for the often arbitrary definition of opposites, it was not until a short time ago 
that the question of the bipolarity of semantic space was investigated experi- 
mentally. Green and Goldfried (3) argued that Osgood et al. built bipolarity 
of the factor structure of semantic space into their procedures when present- 
ing subjects with polar-oppositional rating scales for the description of con- 
cepts. It appeared quite possible that the bipolarity found for semantic space 
represented primarily the effects of experimental procedures rather than some 
intrinsic quality of subjects’ responses. Since the usual rating scale instructions 
did not allow subjects to check both ends of a scale—for example, in order to 
describe a concept as both good and bad—Green and Goldfried felt the pro- 
cedures did not even allow Osgood’s implicit assumption to be tested. Fur- 
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thermore, they felt that many adjectival dimensions could not reasonably be 
considered as bipolar; as an illustration, they described the "loneliness" con- 
tinuum as a unipolar continuum possessing no reasonable opposite. 

The assumption of bipolarity was tested by Green and Goldfried as fol- 
lows. A single-adjective scale version of the semantic differential was con- 
structed so as to possess the graphic rating scale characteristics of the usual 
semantic scales. However, instead of labeling the two ends of a scale by op- 
positional terms, only a single adjective was presented for each scale. This 
adjective was written slightly above the rating scale, and subjects were in- 
structed to mark the extent to which that particular adjective was related to 
the concept to be described. This format allowed concepts to be rated as 
usual, but in addition made it possible to present antonym adjectives on sep- 
arate rating scales. Thus, subjects could describe concepts by indicating sepa- 
rately the extent to which they believed a concept was described by opposite 
adjectives. A number of subjects were asked to describe a number of concepts 
in terms of 60 adjectives. The adjectives were chosen to represent each of the 
two poles of each of the three semantic factors. 

Correlation coefficients described the extent of opposition of polar opposite 
adjectives, Thus, if "good" was indeed the opposite of "bad," the correlation 
between the two scales represented by these adjectives, across subjects and 
concepts, should be highly negative. If polar opposites were not intrinsically 
opposite, then the correlations between presumed opposite pairs might be close 
to zero or even positive. A detailed analysis of the correlation matrices derived 
from their data led Green and Goldfried to the conclusion that semantic space 
was not in general bipolar, although certain adjective pairs did appear to be 
functional opposites. The implication of these results is profound: describing 
a concept in terms of Osgood's system represents hardly more than a descrip- 
tion using an arbitrary three-dimensional bipolar system. It would appear as 
if the semantic differential should be abandoned. 

Conclusions regarding the uselessness of the bipolar semantic differential 
Írom studies based upon a unipolar semantic differential must, however, as- 
sume that no special conditions affected the results of the unipolar studies. 
Unfortunately, the Green and Goldfried studies are open to criticism on the 
basis of the possible existence of a response style. A recent review by Hamil- 
ton (4) has indicated that rating scales in general are quite susceptible to an 
extremity response style. If an extremity response bias existed in the Green 
and Goldfried study, its effect would be to attenuate the potentially high neg- 
ative correlation between polar oppositional terms. This effect would be par- 
ticularly noticeable if the extremity bias represented primarily an acquiescence 
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tendency ; then subjects might indicate that a descriptive adjective is very posi- 
tively related to a particular concept, but that its opposite may also be very 
positively related to the concept. Green and Goldfried provided no evidence 
regarding the existence or nonexistence of response styles for scales adminis- 
tered according to their format. They do not raise the possibility that polar 
oppositional semantic tendencies might be negated by the existence of nonop- 
positional, or one-sided, irrelevant response tendencies. The purpose of this 
study is to evaluate whether or not semantic scales tend to be bipolar when 
response styles are controlled. 

Should semantic space turn out not to be bipolar, even when response styles 
are taken into account, then it becomes imperative to provide some kind of a 
measuring instrument for the assessment of connotative meaning which might 
replace the traditional semantic differential. While Green and Goldfried at- 
tempted to demonstrate that semantic space was not bipolar, they failed to 
provide an alternative set of unipolar scales to assess various directional vec- 
tors in multidimensional space of meaning. Ап additional purpose of this study 
is thus to provide for a thorough assessment of the possible unidirectional vec- 


tors in semantic space. 
B. METHOD 


An adjective version of the semantic differential was constructed. ‘Three 
hundred fifty-two adjectives were collected from semantic differential litera- 
ture to assess the three semantic dimensions. ‘The evaluative dimension was 
represented by 141 adjectives, the activity dimension by 106, and the potency 
dimension by 105 adjectives. Adjectives represented cach of the two poles of 
each of these three major semantic factors. The entire list of 352 adjectives 
was given to a subject, who was asked to describe the emotional meaning of a 
particular concept in terms of the adjectives. Two hundred concepts were зе- 
lected for the study from the published semantic differential profiles of Jen- 
kins, Russell, and Suci (6) and Heise (5). Concepts were chosen systemat- 
ically to represent each of the eight possible combinations of the positive and 
negative poles of evaluation, activity, and potency. One hundred male and 
100 female undergraduate sophomores were used as subjects for the study. 

с data from the study could be represented in a 200 by 352 cell 

Thie baste са of all subjects to all items. Data analysis 

matrix, representing the response A 

` :or phases. The first phase consisted of a three-step mul- 
consisted of three major P atik just described. The first analysis at- 
tivariate analysis of the data = ositive evaluation (E+) and a cluster of 
tempted to determine а cluster 0 ub ‚ it consisted of an analysis of the eval- 
negative evaluation (E—) adjectives: * | 
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uation adjectives alone. The second analysis consisted of an attempt to define 
positive (A-+-) and negative (A—) ends of the activity dimension; and a cor- 
responding third analysis consisted of an attempt to define positive (P-L) 
and negative (P—) ends of the potency dimension. Each of these analyses 
consisted of an application of a scaling procedure called multidimensional 
homogeneity scaling (1). This technique, which is essentially a nonmetric 
factor analysis, purports to assess the latent ordinal dimensions associated with 
the observed responses to test items. Like Guttman’s or Loevinger’s approach 
to scaling, it aims at identifying ordinal scales of responses; like Thurstone’s 
multiple factor analysis, it attempts to determine all common latent dimen- 
sions. Items are first scored dichotomously, followed by the computation of 
interitem homogeneities to assess the extent to which pairs of items represent 
an ordinal scale. These homogeneities are ф/ф max or ¢/|¢| min coefficients. 
A matrix coefficient of homogeneity is then defined, and items are weighted 
to maximize total test homogeneity, or scalability. The weighting is linear; 
consequently, successive orthogonal homogeneous dimensions can be identified. 
In each of the three analyses two major dimensions were identified which were 
rotated by the varimax procedure. 

The second phase of the study consisted of finding adjectives that marked 
each of the six major dimensions which emerged from the scaling procedure. 
Twenty-five adjectives were chosen to represent each of the two poles for 
each of the three multivariate analyses. Twenty-five adjectives thus assessed 
a given direction for a particular semantic scale. Thus, for example, the ad- 
jectives good, beautiful, pleasant, sincere, among others, assessed positive eval- 
uation; the adjectives dangerous, troublesome, unpleasant, cruel, among others, 
represented negative evaluation; active, alive, dynamic, moving, lively, repre- 
sented positive activity; quiet, cold, old, slow, passive, and others, represented 
negative activity; powerful, important, strong, serious, compelling, represented 
positive potency; and smooth, delicate, easy, simple, light, and others, repre- 
sented negative potency. Since each pole of each of the semantic scales was 
now represented by 25 adjectives, it was possible to determine a toal score for 
a particular concept by simply counting up the number of adjectives which 
were felt by a subject to be descriptive of that concept. Thus, a given concept 
could be represented by scores ranging from zero to 25 for any given pole on 
each of the original Osgood dimensions, 

The final step in the procedure consisted of calculating the correlations be- 
tween the toal scores assigned to concepts on each of the two poles of the three 
traditional dimensions. These correlations then yielded a six by six correlation 
matrix, correlations being calculated across the 200 subjects and concepts being 


evaluated. 
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The crucial analysis regarding the bipolarity of semantic space is represented 
in the correlation matrix just described. If only the specific semantic content 
determined the total score on a particular scale, then the two scales for a given 
semantic factor—which presumably measure opposite ends of the same factor 
—should be highly negatively correlated. Thus, positive (E+-) and negative 
(E—) evaluation should be highly negatively related, as would positive ac- 
tivity (A+) and negative activity (A—), and also positive potency (P+) 
and negative potency (P—). In addition, cross-factor correlations should be 
reasonably low—certainly lower in absolute value than the absolute value of 
a correlation of the polar opposites. In contrast, if the semantic differential is 
not bipolar or if a response style is a major determinant of scale scores, then 
polar opposites may be virtually unrelated to each other. Lack of bipolarity 
may stem from the nonoppositional nature of connotation, or because genuine 
content response tendencies and response style tendencies work against each 
other. If only a trait endorsement or acquiescent tendency determines the re- 
any effect from the connotative content whatsoever, then all 


sponses without 
lar opposites. This is be- 


scales would be highly positively related, including ро 
cause the total score for a particular concept would represent simply the num- 
ber of adjectives checked on each of the six scales and the number checked 
would be representative of a checking tendency or acquiescent tendency on 
the part of a subject. If both response style and connotative content determine 
the responses, the correlations should represent some compromise between 


these two opposing tendencies. 
C. RrsULTS 


ortant questions to be answered by the data is whether 
25-item scales constructed on the basis of the analysis 
d sufficient internal consistency to merit the title of 
lements of Table 1 show the Kuder-Richardson for- 
reliabilities for each of the six scales. These re- 
a high of .95, indicating the six adjectival 
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semantic differential scales possess excellent internal consistency properties. 
Thus, the correlations among the scales may be fruitfully examined. 

The correlations among the six scales in the adjective semantic differential 
study are presented in the upper right portion of Table !. The correlations 
among polar opposites are in all three cases close to zero, but positive in sign. 
Furthermore, all 12 correlations between subscales from one semantic area 
and subscales from another semantic area are larger in absolute magnitude 
than the three correlations representing polar opposites of the same scale. 
Thus, for example, the correlation between two subscales, A-+ and E-++, rep- 
resenting different semantic content, is relatively high (.65), while the corre- 
lation between two scales designed to measure the same content, E-+- and E—, 
is low and positive (4.03), and in a direction opposite to that expected from 
the hypothesis of consistent responses to semantic content alone. Thus, these 
results provide no evidence favoring the idea that semantic space is bipolar 
when assessed in the adjectival form described in this study. The results par- 
allel those described previously by Green and Goldfried (3). 

The picture changes radically when the acquiescent response style is taken 
into account. If acquiescence, as well as semantic meaning, accounts for thc 
patterns of correlations in the upper right portion of Table 1, then partialling 
out the effects of acquiescence from the correlations should yield a pattern of 
relationships which correspond to expectations based on a three-factor bipolar 
theory of responding. The total number of adjectives checked across all six 
scales (which, incidentally, yielded a coefficient alpha internal consistency of 
.79) was used as a measure of acquiescence; and partial correlations were 
computed among the scales holding constant the effects of acquiescence. These 
results are presented in the lower left part of Table 1. In contrast to the re- 
sults presented in the upper right part of Table 1, the pattern of correlations 
in the lower left corresponds perfectly to what one would expect on the basis 
of semantic content responding— polar opposites correlate highly negatively 
and the absolute values of all three polar opposite correlations are larger in 
magnitude than the 12 cross-scale correlations. A more complete reversal of 
findings could hardly have been expected. 


D. Discussion 


The results of this study provide dramatic support for the assumption of 
bipolarity made by Osgood e£ al. in their construction of the well-known se- 
mantic differential scales. The very high negative correlations found between 
polar opposites, when the response style of acquiescence is controlled, show 
that semantic space can indeed be considered bipolar. Fifty item scales con- 
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structed from the two polar opposite scales by keying in the direction of con- 
sistent semantic meaning show Kuder-Richardson 20 internal consistencies of 
.92, .89, and .88 for evaluation, activity, and potency. Thus, the pessimistic 
conclusions of Green and Goldfried (3) must be reversed. It should be noted, 
however, that the partial correlations among polar opposites are not so high as 
to preclude completely some meaning-determined nonoppositional response ten- 
dencies. In particular, the polar-opposite partial correlations are only in the 
.70s, while the reliabilities of the scales would allow for high correlations. 
Thus the author concludes that semantic scales are only “approximately” bi- 


polar. 

It seems quite likely that complex concepts may more readily be judged non- 
oppositionally than particular instances of simple concepts. Thus the raw cor- 
relation among polar opposites may be found to be more in the positive direc- 
tion for complex concepts than for simple concepts. For simple concepts raw 
polar opposite correlations may even be negative in sign without controlling 
for the effects of acquiescence. An experimental comparison relating the degree 
of negative correlation among polar opposites to concept complexity could 
evaluate the possibility that some portion of what has been here labeled as ac- 
quiescence may also represent stimulus-determined nonoppositional responding. 

An interesting final question can be raised. Does acquiescence response style 
always represent an irrelevant response tendency in the semantic domain? If 
the connotative meaning of a concept in the environment is characterized by 
the kind of adjectives which may be applied to it—as when someone is asked 
in an interview whether he considers war to be cruel, vigorous, or powerful— 
person’s responses may well be better predicted by an adjectival, acqui- 


then a 
ridden instrument than the more traditional bipolar scales; it may not 


escence- 
pay to isolate acquiescence response tendencies from attitude assessments in 


such cases. The initial parts of this study demonstrated that unipolar scales 


possessing excellent internal consistencies can be constructed to meet such as- 


sessment goals. 
E. SUMMARY 


An adjective version of the semantic differential was constructed. Each of 
the two polar ends of each of the three semantic factors could be assessed by 
subjects’ responses to 25 adjectives. An analysis of the intercorrelations among 

d across 100 concepts rated by 200 subjects, revealed 


the six scales, compute ; | 
large positive correlations among scales from different semantic domains and 


essentially zero correlations among polar-opposite scales. This pattern was in- 


terpreted as consistent with an acquiescence hypothesis. Partial correlations 
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among the six scales, holding constant the total number of adjectives checked 
by a subject, revealed a correlational pattern highly consistent with the as- 
sumption that semantic space is approximately bipolar. 


1. 


2, 
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HISTORICAL AND CONTEMPORARY ATTITUDES 
TOWARD NUMBERS*! 


Department of Psychology, State University of New York, College at Brockport 


М. S. LINDAUER 


The emotional meaning of numbers, as it relates to psychology, was exam- 
ined in an historical context by Murphy (2). Because numbers have been 
found useful by both science and mysticism, the implication was drawn that 
equivocal if not contradictory attitudes characterize man's conception of num- 
bers, To what degree has this conflict, inherent in the ambivalent qualities of 
numbers, been resolved in favor of either a positive or negative evaluation of 
numbers and concepts related to numbers? 

In order to answer this question in its broadest terms, 138 quotations in 14 
standard reference collections were selected by the author on the basis of their 
evaluative reference to numbers. This sample of commentary reflects the most 
interesting and perceptive thinking, stated at various periods in history, on the 
subject of numbers. “The genius, wit and spirit of a nation are discovered in 
its proverbs,” said Francis Bacon in Essays. The notable sayings were drawn 
from 32 subject-listings in the tables of contents and indices of the references 
(a Thesaurus and synonym dictionary provided relevant terms). Thus the 
material dealt explicitly, as well as implicitly, with the concept of number. 
About half of the quotes (49 per cent) eventually used in the study came 
from the following three categories: “number” (including "figures," "statis- 
? "counting," etc.), "certainty" (including “doubt” and 


tics," "measurement, 
” (including "proof," “disproof,” “knowledge,” 


"uncertainty"), and "fact 


"probability," etc.) 

Three psychologist-judges evaluated the relevancy of the materials to the 
theme of numbers, and then judged each quote as either "positive" or "neg- 
ative” (or undecided”) in its attitude towards numbers. Judges were in- 
structed to try to ignore feelings of right or wrong, good or bad, and agree- 
ment or disagreement toward the quotes. Each Judge evaluated one-half of 
the quotes in two sessions. Indication of the reliability of the evaluations is 
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the fact that there was no difference between the judgments in the two ses- 
sions (x? = .82, df = 4, р > .05). Disagreements between the judges were 
unanimously resolved in discussion in all but 19 cases (14 per cent of the 
original pool). Of the 119 quotes judged relevant and unanimously evaluated 
by all judges, 77 (65 per cent) were rated as reflecting a negative evaluation 
of numbers; this difference between positive and negative judgments was sig- 
nificant (x? = 10.30, df = 1,№ < 01)? 

There were dates associated with 110 (92 per cent) of the quotes (none of 
which was later than 1937), thereby permitting an examination of time trends. 
(When more than one date was attributed to the quote, only the earliest one 
was used.) The modern technological era has evidently led to a greater preoc- 
cupation with numbers, since a little over a third of all quotes (39 per cent) 
were made within the most recent 100 years, while about another third (34 
per cent) were stated between 800 B.C. and the end of the 17th century. 
With respect to the relative differences between positive and negative quotes, 
a difference in favor of a negative evaluation is evident in Figure 1. Except for 
the earliest period, there has been a greater percentage of negative rather than 
positive quotes at each time period, with the most recent period showing about 
a 2:1 ratio in favor of a negative evaluation. A sign test indicates that these 
differences over time in the negative direction were significant (№ = 035). A 
rank-order correlation of —.56 between time intervals and frequency of neg- 
ative quotes suggests ($ < ЛО > .05) that the incidence of negative attitudes 
towards numbers has been increasing with time. 

If numbers can be said to invoke an emotional attitude, the recorded state- 
ments of the notable men of our civilization apparently emphasize the nega- 
tive components more than the positive ones. However, unknown are the se- 
lective factors which were operative in recording the quotes of various periods 
and accumulating them in collections. The use of a wide variety of sources, 
which selected quotes for various purposes and by different criteria, hopefully 
minimized some of the inherent biases of the sample of materials used. In ad- 
dition, it should be pointed out that most of the quotes were stated by literary 
rather than scientific figures; and that most of them refer to the objective 
rather than subjective uses (cf., 1) to which numbers may be put. Thus, when 
the “‘tender-minded” refer to "tough-minded" material, the apparent predom- 
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inance of a negative evaluation of numbers is not surprising and should ac- 
cordingly be cautiously interpreted. 
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A COMPARISON OF PERSONALITY FACTOR STRUCTURE IN 
BRITISH AND AMERICAN UNIVERSITY STUDENTS*? 


Department of Psychology, University of California, Los Angeles 


Kay JAMISON AND ÀNDREW L. CoMREY 


A. INTRODUCTION 


To determine the fundamental factors of human personality and how they 
e second author and his collaborators have pursued 


can best be measured, th 
ased on the premise that 


a personality research program (e.g., 4, 5, 8, 9, 15) b 
for the purpose of locating major personality factors it is better to factor ana- 
total scores over collections of relatively homogeneous items, rather than 
actors which have emerged most clearly from 
this research. have been named Shyness, Dependence, Empathy, Neuroticism, 
Compulsion, Hostility, and Socialization. The present investigation had two 
primary purposes: (а) using personality test materials designed to measure 
the above named factors, to compare the factor structures between a British 
and an American sample; and (b) to determine the differences in mean scores 
for the two samples on these same personality factors. 

Several investigators have undertaken cross-cultural research between Brit- 
ain and the United States. R. B. Cattell has established through several stud- 
ies (e.g., 2, 3, 16) a cross-cultural constancy on the 16 PF, while at the same 
time demonstrating significant differences between the populations studied: 
e.g., British and American, Japanese and American, Australian and American. 
The results obtained in Cattell’s British-American study will be discussed 


later in this paper. А 
Investigations of personality 


lyze 
to analyze single items. The f 


factors and school achievement have been car- 
ried out by Butcher, Ainsworth, and Nesbitt (1); differences between the 
“gifted” in the two countries have been investigated by Wall (19); Turner 
(17) has studied competitiveness and social acceptance among American and 
English students; Tyler (18) has studied the differences in the interests of 
English and American school children; and Honkavaara (14) has compared 
the relation of color-and-form reactors between British and American uni- 
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versity students. Some of their results are compared with the results of this 
study later in the article. 

Gorer (12, 13), using the cultural anthropological methods of Margaret 
Mead, has written about the cultural differences between the British and 
American societies, concluding that “the belief in the identity or similarity of 
the English and Americans is the greatest stumbling block that exists to mu- 
tual understanding and collaboration between the two peoples” (12, p. T2- 
The personal adviser on American affairs to British Ambassadors, Mr. P. S. 
Rankine, has suggested the establishment in both countries of an Anglo-Amer- 
ican Institute “to conduct research into the issues which cause misunderstand- 
ing between this country (Britain) and America, and stimulate the produc- 
tion of books and television programmes which would help the two nations to 
understand each other better” (London Observer, February 25, 1968). In 
order to get rid of basic misunderstandings it will perhaps be helpful to ex- 
amine the differences that exist between the British and the Americans with 
respect to certain personality factors. 


B. METHOD 
1. The Samples 


A total of 482 subjects participated in the research project. The 250 volun- 
teers in the American sample, 125 males and 125 females, comprised almost 
entirely university students. A few university employees were included in the 
sample. The 232 subjects in the British sample, 115 males and 117 females, 
were all university students. The British sample comprised 129 Scottish stu- 
dents, 85 English students, and 18 students from other countries. Each sub- 
ject in both samples was promised an analysis of his results in order to en- 
courage participation in the project and honesty in filling out the inventory. 


2. The Inventory 


The same inventory, a version of the Comrey Personality Scales, was ad- 
ministered to both samples.2 The inventory consisted of 216 items designed 
to measure seven major factors: Shyness, Dependence, Empathy, Neuroti- 
cism, Compulsion, Hostility, and Socialization. Each of these factors was 


2 The following items have been deposited with the National Auxiliary Publica- 
tions Service: Comrey Personality Scales Inventory and answer sheet, matrices O 


matrices of minimum residual factors, matrices of crite- 
rion I factors, and matrices of criterion II factors. Order document number 00130 
from ASIS National Auxiliary Publications Service, c/o CCM Information Sciences, 
Inc., 22 West 34th Street, New York, New York 10001, remitting in advance $1.00 


for microfiche or $3.00 for photocopies. 


correlations among FHIDs, 
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made up of six to nine factored homogeneous item dimensions or FHIDs 
(4). A FHID consists of several items which were developed to measure 
the same variable and which were subsequently shown to be homogeneous 
through actual data analysis. Most of these items for the FHIDs had been 
used in prior investigations, but there were some new ones being tested in 
this study. Fifty-two FHIDs made up the Comrey Personality Scales used 
for this research project. 

In order to avoid some of the problems of forced-choice and true-false-item 
formats, two response scales were used which had nine alternatives each. 
Scale X had the following choices: 1. Never, 2. Almost Never, 3. Rarely, 
4. Occasionally, 5. Fairly Often, 6. Frequently, 7. Usually, 8. Almost Al- 
ways, and 9. Always. Scale Y had these possible answers: 1. Absolutely Not, 
2. Very Definitely Not, 3. Definitely Not, 4. Probably Not, 5. Possibly, 
6. Probably, 7. Definitely, 8. Very Definitely, and 9. Absolutely. An X or 
a Y was put next to each item number on the inventory to suggest which 
scale was most likely to be suitable, but the subjects were informed that they 
could use whichever scale they felt to be more applicable. 

In order to control for a possible acquiescence response set, approximately 
half of the 216 items were worded negatively with respect to the FHID 
name and half were worded positively. For example, two items on the FHID 
Seclusiveness were, “I try to avoid new contacts with people," and "At a 
party, I like to meet as many new people as I can." Like all items measuring 
the same FHID, they were well-separated in the inventory booklet. An ear- 
lier study (5) failed to establish any meaningful relationship between a mea- 


sure of acquiescence and these factors, but it was thought best to control this 


possible source of bias as much as possible. 
The 52 FHIDs for this analysis are listed below with a sample item for 


each one: 
1. Stage Fright, 11Y. It would be hard for me to do anything in front of 


an audience. 
2. Follower Role, 21X. I try to avoid positions of leadership. 
3. Seclusiveness, 29Y. I try to avoid contacts with new people. 
4. Reserve, 41X. In a group of people I keep quiet. 
5. Lack of Social Poise, 51X. I find it difficult to talk with a person I have 


just met. 
6. Loss for Words, 
words. 
7. Submission, 


137X. In a group of people I find myself at a loss for 


ne puts pressure on me, T give in easily. 


43X. When someo: 
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8. Avoiding Personal Contact, 112X. I have crossed the street to avoid 
having to speak to somebody I know. 

9. Passivity, 114X. I try to avoid influencing other people. 

10. Need for Friends, 104Y. It is very important for me to have close 
friends. 

11. Need for Love, 84Y. I have a strong need for love and affection. 

12. Lack of Self Sufficiency, 157Y. I am lost when left by myself. 

13. Succorance, 7 X. 1 depend on people to help me with my problems. 

14. Need for Approval, 5Y. It is important for me to be accepted in my 
community. 

15. Need for Praise, SY. If nobody praises my work, I find it hard to keep 
trying to do a good job. 

16. Need for Protection, 87X. I try to avoid being in groups where the 
people say unkind things. 

17. Service, 14Y. I have a strong desire to do something for the good of 
humanity. 

18. Helpfulness, 54Ү. I enjoy helping people even if I don't know them 
very well. 

19. Interest in People, 158Y. I would like a job where dealing with people 
is the most important thing. 

20. Sympathy, 33X. I am a very sympathetic person. 

21. Generosity, 23X. I am generous with the poor. 

22. Kindness, 132X. I try to avoid embarrassing anybody. 

23. Agitation, 4X. My nerves seem to be on edge. 

24. Pessimism, 16X. When I want something to happen, I have the feeling 
that it won't. 

25. Depression, 78X. I feel that life is drudgery and boredom. 

26. Inferiority, 150X. I have the feeling that the people I know are better 
than I am. 

27. Inadequacy, 168X. I lack confidence in myself. 

28. Lack of Ego Strength, 69X. The problems I face seem to be too big 
for me. 

29. Conformity, 2X. I feel better doing what everyone else is doing. 

30. Intolerance of Nonconformity, 129Y. Young people should be more 
willing than they are to do what their elders tell them to do. 

31. Acceptance of the Social Order, 199Y. І would like the society in which 


I live to stay pretty much like it is now. 
32. Compliance, 195X. I live up to the standards of conduct which are 


approved of by most people. 


ЕР 
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33. Affiliation, 102X. I avoid joining organizations if at all possible (item 
is reversed with respect to the FHID name). 

34. Respect for Law, 85X. If a law is bad, you should obey it and try to get 
it changed rather than disobey it. 

35. Welfare of Loved Ones, 175X. I feel obliged to do everything possible 
to see my family healthy and happy. 

36. Deference, 47X. І dislike working under anybody (item reversed with 
respect to the FHID name). 

37. Social Activities, 79X. I find social activities very enjoyable. 

38. Drive to Finish, 18X. If I start a job, I finish it. 

39. Meticulousness, 6X. I will go to great lengths to correct mistakes in 
my work which other people wouldn't even notice. 

40. Grooming, 46X. I am very careful about my personal appearance. 

41. Routine, 49X. I like to maintain a regular schedule of activities. 

42. Order, 39X. I keep everything in its proper place so I know just where 


to find it. 
43. Cautiousness, 140X. For me, 


the slow sure way is better than the fast, 


risky way. 

44. Belief in Human Worth, 

45. Cynicism, 9Y. Most public offici 
large enough. 

46. Rhathymia, 
about the future. 

47. Defensiveness, 
the competition. 

48. Psychopathy, 
would do it. 

49. Vengeance, 162Y. If I could cause a lot of trouble for one of my ene- 
mies without getting hurt myself, I would do it. 

50. Paranoia, 143Y. There are times when everyone seems to be against you. 

51. Lack of Faith in Human Nature, 115Y. Most people are out to get 
more than they give. А 

52, Resentment, 88Ү. There are certain people I would particularly like 
to see put in their place. 


1Y. Most people are valuable human beings. 
als would accept bribes if they were 


156Y. The best thing is to have fun now and not worry 


91Y. You don't get far unless you are ready to fight off 


169Y. If I could get rich legally by cheating people, I 


3. The Analysis 


Total scores for the FHIDs were obtained by summing the individual item 
scores over the groups of homogeneous items, The direction of negatively 
worded items (with respect to the FHID name) was reversed by subtracting 
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such item scores from 10. These total scores for the 52 FHIDs were then 
intercorrelated and the resulting 52 52 matrix factor analyzed by the mini- 
mum residual method (Comrey & Ahumada, 1965).5 Twenty-three mini- 
mum residual factors were extracted from the British data and 20 factors 
from the American data. Five of the British factors had no loadings of over 
:30; seven had only one variable appearing with a loading greater than .30. 
Because two of these residual factors had their one loading greater than 55; 
however, they were retained and rotated with the 11 major factors. Thus, 13 
British factors were rotated by normal Criterion I of the Tandem Criteria 
for orthogonal analytic rotation (6). This criterion attempts to distribute as 
much variance as possible on a minimum number of factors, with the stipula- 
tion that variables appearing on a given factor must be correlated with one 
another. Of these 13 Criterion I factors, three had no FHIDs with loadings 
greater than or equal to .30; two others, shown here, were considered to be 
of minor importance (only FHIDs with loadings of .30 or more are listed ) : 
(a) IX. Residual. 47. Defensiveness, .30; 50. Paranoia, 30; and (b) XII. 
Residual. 38. Drive to Finish, .43. The remaining eight Criterion I factors, 
which were also the eight factors with the largest sums of squares of factor 
loadings, were rotated orthogonally by normal Criterion II of the Tandem 
Criteria, which distributes the variance more evenly among the factors to ap- 
proximate a simple structure solution. 

Of the 20 American minimum residual factors extracted, four had no load- 
ings greater than .30 and eight had only one FHID with a loading greater 
than .30. The 14 minimum residual factors with the highest sums of squares 
of factor loadings were then rotated by Criterion I of the Tandem Criteria. 
Three of these Criterion I factors had no FHID with a loading greater than 
30; three others, shown as follows, were considered to be of minor impor- 
tance (only FHIDs with loadings of .30 or more are listed): (а) IX. Resid- 
ual. 3. Seclusiveness, —.32; 37. Social Activities, .41; (b) X. Residual. 17. 
Service, .30; 52. Resentment, .32; and (c) XII. Residual. 41. Routine, 33. 
The remaining eight Criterion I factors, those with the largest sums of 
squares of factor loadings, were then rotated by Criterion II of the Tandem 
Criteria. Only eight Criterion I factors, therefore, appeared to be sufficiently 
important to rotate by Criterion II in both the British and American data.* 


C. RESULTS 
The Criterion II eight factor solutions for the two sets of data are listed 
below. The British factor loadings are presented first and the American load- 


veu 
3 The computations were carried out on the IBM 7094 operated by the U.C.L.A. 
Campus Computing Network. 

4 See Footnote 2. 
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ings are in parentheses. If the loading was .30 or more in either analysis, the 
loadings for both groups are shown: 

I. Empathy. 3. Seclusiveness, —.36 (.23); 5. Lack of Social Poise, — 35 
(—.14) ; 17. Service, .49 (.64) ; 18. Helpfulness, .70 (.77) ; 19. Interest in 
People, .66 (.61) ; 20. Sympathy, .59 (.64) ; 21. Generosity, .71 (.70) ; 22. 
Kindness, .54 (.61) ; 44. Belief in Human Worth, .32 (.44) ; 46. Rhathymia, 
==23 (—32);: 47. Defensiveness, —-31 (—.15); Psychopathy, —4A8 
(—.44) ; 49. Vengeance, —49 (—.54). 

II. Submission. 1. Stage Fright, .54 (.49) ; 2. Follower Role, .68 (.78) ; 
3. Seclusiveness, .30 (.17) ; 4. Reserve, 57 (44); 5. Lack of Social Poise, 
68 (.33) ; 6. Loss for Words, 74 (43) ; 7. Submission, 47 (.52) ; 8. Avoid- 
ing Personal Contact, 43 (.27); 9. Passivity, 61 (.67); 33. Affiliation, 
—410 (—.30) ; 36. Deference, 44 (.25) ; 43. Cautiousness, .24 (.33). 

ПІ. Compulsion. 14. Need for Approval, 33 (.19); 30. Intolerance of 
Nonconformity, .38 (.40) ; 34. Respect for Law, .31 (.32) ; 38. Drive to 
Finish, .41 (.60) ; 39. Meticulousness, .55 (.65) ; 40. Grooming, .52 (.54); 
41. Routine, .73 (.50) ; 42. Order, .69 (.66) ; 43. Cautiousness, .52 (.32) 5 
46. Rhathymia, —.37 (—.24). 

IV. Dependence. 4. Reserve, —31 (—.24); 10. Need for Friends, .69 
(.68) ; 11. Need for Love, .62 (.73) ; 12. Lack of Self Sufficiency, .46 (.42); 
13. Succorance, .66 (.59); 14. Need of Approval, .39 (.27); 15. Need for 
Praise, 41 (.38); 16. Need for Protection, .55 (.48) ; 29. Conformity, .50 
(.32) ; 37. Social Activities, .28 (.30). 

V. Shyness. 3. Seclusiveness, 66 (.67) ; 4. Reserve, .40 (.62) ; 5. Lack of 
Social Poise, .27 (.75); 6. Loss for Words, .24 (.70) ; 8. Avoiding Personal 
Contact, .53 (.68) ; 12. Lack of Self Sufficiency, —.30 (—.13) ; 29. Con- 
formity, —36 (.05) ; 30. Intolerance of Nonconformity, —41 (—.21); 33. 
Affiliation, —-63 (—.17) ; 37. Social Activities, —.55 (—.,54) ; 40. Groom- 
231); 44. Belief in Human Worth, —40 (—.14) ; 45. Cyn- 
Sys 5b Lack of Faith in Human Nature, .58 (.13). 

7. Submission, .41 (.31); 15. Need for Praise, .40 
(.56) ; 24. Pessimism, 58 (.71) ; 25. Depression, 
73 (.66) ; 27. Inadequacy, .76 (.79) ; 28. Lack of 
8. Drive to Finish, —.28 (—.30); 50. Paranoia, 


ing —18 ( 
icism, .45 (.0 
VI. Neuroticism. 
(.30) ; 23. Agitation, .60 
54 (.60) ; 26. Inferiority, 
Ego Strength, 62 (.62); 3 
S. 7 8. Avoiding Personal Contact, 37 (.13); 17. Service, 
—.45 (—.23); 18. Helpfulness, —43 (.07) ; 22. Kindness, — 38) (22) ; 
f in Human Worth, —.57 (—.51) ; 45. 


2 ийаш, 38 (19); 44. Belie Я 
Cip, i (72); 46. Rhathymia, 31 (3D; 47, Defensiveness, .38 


(58) ; 48. Psychopathy, ++ (50); 49. Vengeance, 60 (44); 50. Paranoia, 
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36 (.58) ; Lack of Faith in Human Nature, .57 (.59) ; 52. Resentment, .40 
(46). 

VIII. Socialization. 12. Lack of Self Sufficiency, —.0+ (.31) ; 14. Need for 
Approval, .47 (.69); 25. Depression, —.31 (—.15); 29. Conformity, .29 
(.74) ; 30. Intolerance of Nonconformity, .24 (.5+) ; 31. Acceptance of So- 
cial Order, .67 (.57) ; 32. Compliance, .58 (.49) ; 33. Affiliation, .30 (.54) ; 
34. Respect for Law, .45 (.33) ; 35. Welfare of Loved Ones, .46 (.27) ; 36. 
Deference, .43 (.50) ; 38. Drive to Finish, .30 (.04). ' 


D. Discussion 


Dependence, Empathy, Neuroticism, Socialization, Compulsion, and Hos- 
tility emerged in this study much as predicted; Shyness, however, split into 
two factors (in both the British and American samples) which were desig- 
nated as Shyness and Submission. Submission was defined by such FHIDs as 
Stage Fright, Follower Role, Submission, and Passivity; while such FHIDs 
as Reserve, Seclusiveness, and Avoiding Personal Contact grouped clearly to- 
gether on the Shyness factor. Although there is a correlation between the two 
factors (approximately .60 for both the samples), it is clear that a person 
who is shy and reserved need not be submissive and passive and, likewise, a 
person who is submissive and passive need not be shy and reserved. The 
patterns of loadings for Submission and Shyness are basically the same for 
the two samples with the exception of two FHIDs—Lack of Social Poise 
and Loss for Words—which reversed their places on the two samples. That 
is, the British Lack of Social Poise and Loss for Words both have high load- 
ings (.68, .74) on the Submission factor and low loadings (.27, .24) on Shy- 
ness; whereas for the American data, Lack of Social Poise and Loss for 
Words have relatively low loadings (.33, 43) on Submission, and high load- 
ings (.75, .70) on Shyness. Another difference between the two samples on 
the Shyness factor is that three Hostility FHIDs showed up on the British 
sample (Belief in Human Worth, —.40; Cynicism, .45; Lack of Faith in 
Human Nature, .58) and not on the American. 

As in the most recent study of this series (9), several of the Hostility 
FHIDs had loadings greater in absolute value than —.30 on the Empathy 
factor, This is not unreasonable as Empathy and Hostility have exhibited a 
correlation of —.44 in two previous studies (8, 9); the correlation between 
them in this investigation was approximately —.55 for the two sets of data. 

Empathy, Dependence, and Neuroticism all exhibited a close match in 
factor structure between the two samples. The Compulsion factor likewise 
displayed a good fit, although two FHIDs—Drive to Finish and Meticulous- 
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ness—showed up on the American sample with higher loadings than on the 
British sample and two other FHIDs—Routine and Cautiousness—had 
higher loadings in the British data than in the American data. The most sig- 
nificant difference was for the Cautiousness FHID, .52 in the British solu- 
tion and .32 in the American solution. Cautiousness did not show up with a 
loading greater than .35 anywhere in the American results. 

Socialization showed the least correspondence of factor structures. On the 
whole, the American results were much better (c.g, Conformity: .29 on 
British, .74 on American; Intolerance of Nonconformity: .24 on British, .54 
on American). Socialization is a newly added factor in the Comrey system 
of personality factors, hence not as much research has been done on it as for 
the other factors; it is perhaps not surprising, therefore, that Socialization 
fails to match in the two samples as well as the other factors. 

"Го assess the correlation between the British and American factor struc- 
tures, the loadings on each of the eight British factors were intercorrelated 
with the loadings on each of the American factors. The following correlations 
between the corresponding British and American factors were obtained: Em- 
pathy, .94; Submission, .90; Compulsion, .91 ; Dependence, .95; Shyness, .68; 
Neuroticism, .97; Hostility, .86; and Socialization, .60. It should be pointed 
out that the degree of agreement attained was through applying the same ana- 
lytic criteria to the two sets of data independently. No effort was made to 
maximize the degree of agreement between the two solutions. 

The £ ratios for the differences in mean factor and FHID scores between 
the British and American samples are shown in Tables 1 and 2. It can be 
n that the British students were, on the average, more shy, submissive, 
compulsive, and hostile, and less dependent than their American counterparts. 
There was little difference between the two groups on the Empathy, Sociali- 


and Neuroticism factors. Examining the differences in means on 
makes the pattern of differences a bit clearer. For 


ras not much difference between the samples in Em- 
pathy, Neuroticism, and Socialization, there were several differences in the 
individual FHIDs that made up these factors. 'The British had significantly 
Conformity FHID and significantly higher scores on the 
er FHID; both of these FHIDs are part of the So- 
cialization factor. Likewise, the British had significantly lower scores on Agi- 
tation, Depression, and Inferiority but significantly higher scores on Pessi- 
mism and Inadequacy; these FHIDs are part of the Neuroticism factor. On 
the Empathy factor the Americans had significantly higher scores on Service, 


while the British had significantly higher scores on Generosity. 


see 


zation, 
FHID scores, however, 
instance, although there w 


lower scores on the 
Acceptance of Social Ord 
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TABLE 1 
FHID Score MEANS AND STANDARD DEVIATIONS IN BRITISH AND AMERICAN SAMPLES 
British American 
FHID name M SD M SD 1 ratio 
1. Stage Fright 23.2 6.8 19.8 "d 5.5 
2. Follower Role 22.0 5.7 21.5 5.8 0.8 
3. Seclusiveness 19.6 6.3 16.6 6.0 54 
4, Reserve 22.7 6.0 17.0 5:9 10.5 
5. Lack Social Poise 16.7 5.6 18.6 6.1 34 
6. Loss for Words 16.6 6.0 15.8 6.3 14 
7. Submission 13.1 5.2 16.0 5.0 6.4 
8. Avoiding Pers. Con. 21.3 5.5 15.3 5.0 12.3 
9. Passivity 21.2 5.0 18.9 54 5.0 
10. Need for Friends 11.9 2.9 13.7 2.9 6.9 
11. Need for Love 13.6 2.8 13.9 2.9 1.2 
12. Lack Self Suffic. 148 6.8 22.2 7.7 11.1 
18. Succorance 20.2 7.0 23.0 6.7 44 
14. Need for Approval 43.1 10.4 44.6 11.0 1.6 
15. Need for Praise 15.3 5.3 18.5 54 6.7 
16. Need for Protection 23.3 4.5 254 4.5 5.1 
17. Service 15.6 4.6 17.9 4.9 5.2 
18, Helpfulness 36.6 6.9 36.6 7.0 0.1 
19. Interest in People 39.6 6.8 39.8 6.8 0.4 
20. Sympathy 19.6 E) 19.8 3.6 0.7 
21. Generosity 31.2 6.7 274 7.0 6.0 
22. Kindness 34.2 48 344 4.6 0.4 
23, Agitation 12.6 5.2 16.2 5.6 7.3 
24. Pessimism 19.0 5.4 15,3 5.4 7.5 
25. Depression 9.4 42 12.1 4.4 7.0 
26. Inferiority 12.7 6.1 15.0 6.2 4.0 
27. Inadequacy 17.7 5.1 14.8 5.0 6.4 
28. Lack Ego Strength 6.9 2.5 6.8 2.6 0.2 
29. Conformity 17.6 4.7 20.0 5:2 5.4 
30. Intol. Nonconf. 9.9 3.0 10.7 3.0 2.9 
31. Accep. Social Order 11.7 11 8.6 3.3 10.6 
32. Compliance 28.9 41 25.6 4.3 8.7 
33. Affiliation 10.2 3,3 10.8 3.5 2.0 
34. Respect for Law 14.8 3.3 12.5 3.8 Pi 
35. Welfare Loved Ones 153 2.7 13.6 3.4 7,5 
36. Deference 16.0 44 13.2 44 7.0 
37. Social Activities 25.0 5.3 25.5 5.4 1.0 
38. Drive to Finish 29.1 44 25.9 47 7.8 
39. Meticulousness 28.4 6.6 27.2 6.5 2.0 
40. Grooming 28.3 5.0 25.4 5.3 6.2 
41. Routine 25.6 5:9 20.0 5.6 10.8 
42. Order 26.0 6.2 21.9 64 7.2 
43, Cautiousness 37.8 8.2 32.6 8.2 6.8 
44. Belief Human Worth 30.1 6.8 35.9 5.8 10.1 
45, Cynicism 44.9 9.6 37.1 7.6 9.8 
46. Rhathymia 28.6 7.0 36.7 7.3 124 
47. Defensiveness 24.5 6.2 29.9 5.8 10.0 
48. Psychopathy 14.9 6.7 16.2 7.0 2.1 
49, Vengeance 14.3 5.3 13.4 5.0 2.0 
50. Paranoia 17.2 3.8 16.8 3.8 1.1 
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TABLE 1 (continued) 


British American 
FHID name M SD M SD t ratio 
51. Lack Faith Human 
Nature 26.3 5.2 21.0 41 12.4 
52. Resentment 22.4 5.5 22.0 5:5 0.8 
ТАВІЕ 2 
FACTOR SCORE MEANS AND STANDARD DEVIATIONS IN BRITISH AND AMERICAN SAMPLES 
British American 
Factor name M SD M SD 1 ratio 
1. Socialization 92.5 18.9 94.8 20.8 1.3 
2. Shyness 86.2 22.9 77.8 23.9 3.9 
3. Submission 102.2 19.7 93 21.5 4.8 
4. Neuroticism 78.2 21.6 80.2 22.8 1.0 
5. Compulsion 1374 20.5 120.3 20.4 9.2 
6. Dependence 84.4 15.8 94.6 15.1 73 
7. Empathy 176.8 26.8 175.8 27.1 0.4 
8. Hostility 150.3 26.6 143.1 24.5 3.1 


There were significant differences between the mean factor scores on Shy- 
ness and Submission; but, again, an examination of the differences between 
FHID scores illustrates the nature of the disparity; the British had higher 
scores on Seclusiveness, Reserve, and Avoiding Personal Contact. 

The Americans had higher scores on all of the FHIDs comprising the De- 
pendence factor, and the British had higher scores on all of the FHIDs com- 
prising the Compulsion factor. On the Hostility factor the British had higher 
scores on those FHIDs measuring primarily cynicism—e.g., Cynicism, Lack 
of Faith in Human Nature—and a lower score on Belief in Human Worth. 

It is interesting to compare these results with those obtained in another 
cross-cultural study of a similar nature (3). They compared the scores of 
American and British students on the Sixteen Personality Factor Question- 
naire and discovered that ". . . on the whole, the British students were less 
anxious, more introverted, more sensitive and more radical; the American 
students were more anxious, more extraverted, less sensitive and more con- 
servative” (3, p. 15). They also found that the British group showed signifi- 
cantly higher ego strength than the American group. The results obtained 
here tend to support their findings that British students are less anxious and 
more introverted and, insofar as Conformity is a measure of conservatism, that 
n American students. Somewhat at odds 


British students are more radical tha is 
at the British students in the present 


with this finding, however, is the fact th 
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investigation were significantly higher on the FHID Acceptance of the Social 
Order than were the American students. 

Gorer’s (12) findings that Americans tend to reject authority, that they 
are far more ready than the British to give and receive friendship, and that 
Americans have a dread of loneliness and isolation seem to be supported by 
the findings in this study that the British score far higher on the Respect for 
Law and Deference FHIDs, lower on the Need for Friends FHID, and far 
higher on the Reserve and Seclusivencss FHIDs. Honkavaara (14), in his 
study of the color-and-form test, concluded that the English student was 
“more intellectual, sensitive, shy, and individualistic; the American is practi- 
cal and socially conforming.” Our results tend to support his findings that the 
British are more shy and nonconforming, although again it must be pointed 
out that the British scored higher on the Acceptance of Social Order FHID, 
but lower on the Conformity FHID than did the Americans. The complex 
question arises here as to how one can differentiate between conformity with 
respect to one's personal life and conformity with respect to the acceptance of 
the society within which one lives. 

More sophistication is needed to aid in the interpretation of results from 
cross-cultural research studies. For example, is one to account for differences 
in mean scores on the basis of genuine differences on the factor being mea- 
sured or in terms of idiomatic usage, cultural differences in attitudes toward 
the taking of personality tests or other determinants? Fisher (11) suggests 
that the differences obtained from administering the Jesness Inventory to En- 
glish and American institutionalized boys "reflects not the personality differ- 
ences indicated but differences in test-taking techniques related to a relatively 
pronounced acquiescent response set among the English boys." Two other re- 
searchers, Mott in England and Jesness in Sacramento, disagree with Fisher's 
skepticism about the international "exchange ability" of psychological tests, 
but no definitive work has been done to support either side.” 


E. CoNcLUsIONS 


The major conclusions suggested by this study are as follows: First, the 
personality factors measured by the Comrey Personality Scales emerged, at 
least in the American sample, substantially as predicted from the results of 
prior studies in this series. Second, there was a substantial correspondence be- 
tween the British and American personality factor structures based on vari- 
ables derived from the Comrey Personality Scales. This reaffirms a similar 
finding in an earlier comparison of American and Italian subjects (10). 
Third, there were many significant differences in mean FHID and factor 


5 Quoted from personal correspondence from Fisher to the first auraor. 


Белан 


| 


| 
5 
| 


KAY JAMISON AND ANDREW L. COMREY 57 
a conclusion in agreement with the findings 
ultural field. The British were found to 
and hostile, and less dependent than their 


scores between the two samples, 
of other investigators in the cross-c 
be more shy, submissive, compulsive, 
American counterparts. 
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RELATION BETWEEN INTERNAL-EXTERNAL 
CONTROL AND AGGRESSION* 


Department of Psychology, University of Manitoba 


CHRISTENE BLANTON WILLIAMS AND FLORENCE E. VANTRESS 


A. INTRODUCTION 


‘The internal-external control (I-E) dimension developed by Rotter (7) 
refers to the degree to which an individual believes that his reinforcements 
are contingent upon his own behavior. The internally oriented individual be- 
lieves that the reinforcements follow as a consequence of his own behavior ; 
while, conversely, the externally oriented individual believes that reinforce- 
ments are controlled by forces independent of his behavior (ie., fate, luck, 
chance, or other individuals). A scale (I-E Scale) has been devised to mea- 
sure internal-external control and has been used in a number of recent stud- 


ies (4, 8). 


Among the factors not yet explored through the I-E Scale are those of hos- 


tility and aggression. There are reasons to believe that externally oriented in- 
dividuals would be more aggressive and more hostile than internally oriented 
individuals. First, Rotter, Seeman and Liverant (9) found a significant re- 
lationship between external control and authoritarianism. 'The fact that au- 
thoritarianism and hostility are positively related has been confirmed by sev- 
eral studies (5, 10). It follows, then, that external control might be related 
to hostility also. Second, the frustration aggression hypotheses (1, 3) suggest 
leads to aggression. In the case of the external scorers, 
frustration and subsequent aggression can be expected for several reasons. 
"The external scorer does not perceive himself as able to manipulate the envi- 
ronment in such a manner as to obtain desired goals. According to Minton 
(6), the externally oriented individual sees himself as powerless. Hence goal 
blocking and frustration are possible through many forms of bad luck and 
chance occurrences, In addition, Tolor and Janowiec (11) found that high 
external scorers perceived that their mothers manifested authoritarian con- 
trol and hostile rejecting tendencies; thus, through their perception of being 
controlled and rejected, it is likely that frustration has occurred and could 


lead to future aggressive behavior. 
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‘The purpose of this paper is to attempt to determine the relationship be- 
tween scores on the I-E Scale and scores on a measure of aggression, the Buss 
Durkee Hostility Inventory (2). This particular inventory was selected, 
since it measures several different types of aggression, and thus gives a rela- 
tively detailed picture of the relationship between internal-external control 
and aggression. 


В. METHOD 
1. Subjects 


The subjects were 235 introductory psychology students (114 males and 
121 females) at the University of Manitoba who volunteered for this investi- 
gation as partial fulfillment of course requirements. 


2. Scales 


The material consisted of Rotter’s (8) Internal-External Scale and the 
Buss-Durkee Hostility Inventory (2). The I-E Scale consists of 29 forced- 
choice items and is scored in terms of the total number of extern 
lected. A high score represents an external expectancy, and a low score an 
internal expectancy of reinforcement. Nationally obtained norms (8) were 
used as the criteria for internal or external scorers instead of making a classi- 
fication in terms of the present sample distribution of scores: internally ori- 
ented individuals were defined as those scoring 6 or below on the I-E Scale, 
and the externally oriented individuals were defined as those scoring 10 or 
above on that scale. 

The Buss-Durkee Hostility Inventory (BD) is a 75-item, self-report ques- 
tionnaire. It consists of eight subscales designed to tap several aspects of the 
construct “hostility-aggression.” Factor analysis of the subscales (1) results 
in two clusters of scales: Hostility (the Suspicion and Resentment subscales) 
and Aggression (the Assaultive, Indirect, Negativism, and Verbal subscales). 


al choices se- 


C. Resutrs 

The correlation between scores on the I-E Scale and scores on the BD scale 
was small but significant (r = .27, p < .05). "Therefore, the more one sees 
his reinforcements as contingent upon factors other than his own behavior, 
the more aggression and hostility he reports. 

In order that the relationship between internal-external control and ag- 
gression might be further examined, internal scorers and external scorers 
were compared on the eight BD subscales. The externally oriented individu- 
als scored significantly higher than the internally oriented individuals on the 
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Resentment (F — 17.65,» < 1001), Verbal (Е = 3.93, < 05), Suspi- 
cion (F = 16.38, ? < 001), Indirect (Е = 8.91, Р < 01), and Irritability 
(Е = 17.65, Р < :001) subscales of ће BD. There were по differences be- 
tween the two groups on the remaining three subscales: Negativism (F = 
0.67, p > -05), Guilt (F = 0.79, $ > .05), and Assault (F = 2.11, $ > 


.05). 


D. SUMMARY 


Rotter’s 1-Е Scale and the Buss-Durkee Hostility Inventory were adminis- 
tered to 235 college students. The results indicate that there was a small posi- 
tive correlation between internal-external control and aggression. In addition, 
external scorers scored significantly higher than internal scorers on five of the 
eight subscales of the Buss-Durkee Hostility Inventory. 
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EXPERIMENTER EXPECTANCY EFFECTS 
IN THREE DISSIMILAR TASKS* 


Saint Louis University 


RicHARD L. WESSLER 


————— 


A. PROBLEM 


Rosenthal’s (5) finding that the expectancies of experimenters (Es) about 
the performance of their subjects (Ss) can affect Ss’ performance has serious 
implications for the design and conduct of research. But the experimental 
evidence for E expectancy effects is based primarily on a single task, the 
ratings of photographs of faces on a scale of perceived success-failure. While 
this task has been a useful one for studying various aspects of the E expec- 
tancy phenomenon, the results from a single task cannot indicate the vari- 
ety of tasks and situations to which the findings may be generalized, nor 
whether one should anticipate E expectancy effects in data produced by hu- 
man Ss on other tasks. Supportive evidence from other investigations has been 
mixed and is based on tasks of the same type as photo-ratings: Ss made judg- 
ments or reported perceptions for which there were no objectively correct ог 
incorrect responses (1, 2. 3; 16). 

The present study asked whethe 
to-rating task would also affect 


г Es who affected Ss’ responses on the 


pho Ss’ performances on dissimilar tasks. A 
described elsewhere (7) was followed 


taxonomy , and the tasks were chosen 
for their varying degrees of obviousness of correct response. The photo-rating 


task calls for judgments and Ss do not know which of the judgments they 
best—unlike а timed psychomotor task in which the fastest 
best. Somewhere between these two poles lie tasks in 
which Ss’ judgments are sought but for which there are objectively correct 
responses (e.g. estimating lengths of lines). The susceptibility of judgments 
to the influence of others is well known. When judgments are called for, 8 
is more dependent upon Е for cues about what response will be most posi- 

what is the most appropriate response to make— 


tively evaluated by E—i.c., OF 
than when Ss merely must demonstrate some ability (4). The overall hy- 
pothesis is that the more obvious the “correct” response is to Ss from the 


might make is 
response is obviously 
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nature of the task, the less susceptible is Ss’ behavior to the influence of Es’ 
expectancies. 


B. METHODS 
1. Tasks 


Three tasks were employed: the rating of photos of faces, the judging of line 
lengths, and the tapping of dots into circles. The photo-rating task consisted 
of 10 photographs of faces chosen from 30 photos clipped from magazines 
and rated by judges on a 20-point scale of success-failure. The 10 photos 
whose mean scores and sum of mean scores deviated least from zero were 
retained for use in the experiment. These scaling procedures conformed as 
closely as possible to those described by Rosenthal (5). S’s task was to rate 
each photo on a 20-point scale how much success or failure the person is 
experiencing. 

'The line-judging task consisted of 12 pairs of cards, on one card of which 
a single vertical line was displayed; the other card contained three lines of 
varying lengths, one of which was the same length as the criterion line on 
the other card. S's task was to state which line was the same length as the 
criterion line. 

The tapping task, patterned after a subtest of the MacQuarrie Mechanical 
Abilities Test, consisted of 10 rows of 10 circles each on a single sheet of 
paper. The $'s task was to tap three dots into as many circles as possible 
during a 45-second time period. 


2. Subjects 


Es were 11 seniors and six graduate students enrolled in the writer's re- 
search methods course. None admitted in a postexperimental debriefing ses- 
sion to having awareness of Rosenthal's work. $s were 18 males and 22 
females, primarily freshmen and sophomores, drawn from introductory sociol- 
ogy courses. Each Ё ran from one to four Ss. 


3. Design 


'The experimental variables in this study were created by leading Es to 
expect certain performances from Ss by means of written instructions. For 
the photo-rating task, Es read either that “previous research has shown that 
subjects should obtain scores of about 4-5” or “about —5.” For line judg- 
ing, Es read either that "subjects usually overestimate the length of lines” or 
that they underestimate them. For the tapping task, Es rn either се 8s 
should “complete about 100 circles” (fast performance) or “about 50 circles 
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(slow performance) in the prescribed time limit. All that Es were to say to 


Ss was contained in their instruction sheets. 


4, Procedures 


explanatory instructions, data recording sheets, photo 
and line cards, pencils, and a stopwatch, by an assistant of the writer. Both 
‘Es and Ss were told that the purpose of the research was to standardize the 
results of the tests employed. Ё was allowed time to acquaint himself with 
the procedures, but not to ask questions of the assistant. He then saw his Ss 
and administered the tests in the order described above. Expectations were 
not changed from $ to 8; rather E maintained his orientation for each S. 


E was given the self- 


C. RESULTS AND DISCUSSION 


For the photo-rating task the mean rating for Ss run under the --5 con- 
dition was —.40, while the mean rating for Ss run under the —5 condition 
was +.15. The results are opposite those that had been predicted; therefore, 
a one-tailed test of these data is not appropriate. An analysis of variance was 
performed, but revealed that no main effect or interaction approached sig- 


nificance. 

Line-judging scores were obtained by subtracting for each $ the number 
of underestimations of length (short errors) from the number of overesti- 
mations (long errors). The means for the overestimation group and the un- 
derestimation group were 6.2 and 4.5 respectively. Although these means are 
in the predicted direction, an analysis of variance reveals that no main effect 
or interaction was significant. 
Scores on the tapping task were obtained by counting the number of cir- 
cles completed within the time limit. For the fast expectancy group, x = 

pectancy group, X = 69.8. The difference, though 


71.4; and for the slow ex! ) 
in the predicted direction, is not significant when subjected to an analysis of 


variance. и 
Since, according to these analyses, Ё expectancy effects were not obtained 
for any of these tasks, additional analyses were performed with the use of 
effects. Ss whose mean photo-rating 


a more liberal criterion for expectancy 
hat of the expectancy given their Es 


scores had the same algebraic sign as t 
were considered to have been “biased.” Twenty of the 40 Ss were so desig- 


nated. А | 
Of the 20 "biased" Ss, 10 were run by Es in the long-error expectancy 
group and 10 by short-error expectancy group Es. An examination of the 
de by each group reveals that for the line-judging, the 


quality of error ma 
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ratio of long errors to all errors was 30:32 for the long-error group, and 
17:32 for the short-error group. Disproportionately more of the errors made 
by the long-error group were long errors (x? = 3.03, df = 1, p < .05, one- 
tailed). However, when the “biased” Ss’ scores on the tapping task were 
compared, no significant differences were found. The mean for the 10 Ss in 
the fast performance group was 71.2, and 69.6 for the slow performance 
expectancy group. These trends are congruent with the hypothesis that the 
more obvious the correct response is to S, the less susceptible S's performance 
is to E expectancy effects, probably because 5 need not seek information about 
how his performance will be evaluated by £. 

These findings also suggest that the failure of some studies to obtain Ё 
effects when using other tasks may not be due simply to the resistance of the 
task, but may be due to the failure of the investigator to create conditions 
under which E expectancy effects can be obtained on the most susceptible 
task (photo-rating). Thus, the prescreening of E and S combinations for mag- 
nitude of effects is suggested when dealing with questions of their generaliza- 
tion. 


D. SUMMARY 


Ss whose ratings of photographs of faces on a scale of perceived success- 
failure approximated their Es’ expectancies also produced judgments of line 
lengths similar to their Es’ expectancies. However, no differences in speed of 
hand tapping could be attributed to their experimenters’ expectancies. With 
regard to the generalization of experimenter expectancy effects across tasks, 
these results suggest that when a desirable performance level (e.g., speed) is 
obvious to 8 from the nature of the task, his performance is less susceptible 
to such effects. 
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RETROACTIVE INHIBITION OF CONNECTED DISCOURSE 
AS A FUNCTION OF MEANINGFULNESS AND OF DEGREE 
OF ORIGINAL LEARNING* 1 


Department of Psychology, University of Saskatchewan, Saskatoon, Canada 


Joux A. MILLs AND Gorpon Winocur? 


А. INTRODUCTION 


It has been suggested (5) that retroactive inhibition (RI) would not be 
found when highly meaningful material is used. It is also possible to argue 
that retroactive facilitation (RF) might be produced if meaningfulness is 
high enough. Underwood and Schulz (11) have demonstrated that the vari- 
ous measures of meaningfulness, including the frequency of occurrence of ver- 
bal units (e.g., nonsense syllables, words), intercorrelate strongly. Now, con- 
sider a case in which connected discourse is being used in an RI paradigm 
with two levels of meaningfulness and with the level of meaningfulness 


equivalent in original learning (OL) and interpolated learning (IL). The 
in sentences consisting of high frequency words, it 


{f the words would be associates of the others. If 
maintain the coherence 


supposition would be that, 
is very likely that many о 


OL and IL are similar, then associations tending to à 
ro rather than one source. At the same time, because 


of the lists come from tw ime, beca 
the differentiation (9) between the lists is high. 


of the ease of learning, ) th hit 
Therefore recall should be better in the experimental condition than in the 


control condition. With an equivalent degree of similarity in the low PR 
ingful condition, an interpolated list should serve to disrupt the relatively 
tragile “structure” (3) of the original list, so that RI should onm r. 

Better support for the argument appears to come p a d y ^ ei 
(2). King used verbal material of differing degrees о ai i des 
(so that meaningfulness, in effect, was varied) in an | rcp e 
that, whatever the level of constraint of OL, the ae gr s iste 
der material or of a text produced Re юке ro used the xd 
of first or third order material produced RI. Because EINE: 
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of whole presentation and free recall it was impossible for him to control 
degree of learning. In the absence of such control, it is possible to argue that 
the relatively high degree of learning which must have occurred in interpo- 
lated material with high levels of constraint would increase the amount of 
differentiation of the OL from the IL. The IL would then merely preserve 
the Ss’ set so that King’s finding could be the result of distributed practice. 

Similar arguments could be used to explain other findings that apparently 
support Mills and Kessel’s argument (5, 6). In these studies, connected dis- 
course of a type that would probably be rated high in meaningfulness was 
used. The small amounts of interference obt 
tion of level of meaningfulness as such, but of the high degrees of learning 
characteristic of such material (10). It is known that, with nonsense lists, 
the amount of RI starts to decline once the degree of learning in OL be- 
comes considerable (4), a phenomenon which should be 
when ordinary prose is used. 

These issues were settled by varying both meaningfulness and degree of 
learning in OL. Since only these two factors were of interest, similarity be- 
tween OL and IL was held constant at zero, The serial anticipation method, 


which allows considerable control to be exerted over degree of learning, was 
used, 


ained may not have been a func- 


even more marked 


B. Pnocrpunr 


1. Subjects 


The Ss were 90 female university stude 


| nts, all under 25 years old, enrolled 
in first year psychology cl 


asses at the University of Saskatchewan. 


2. Materials 

Meaningfulness was varied by the makin 
containing words of differ 
mined by the Thorndike 
sentences was design 


one A words. The next pair was designated medium frequency (MF) and 
contai i 


words and two A words; the remaining 
quency from 20 to 46 times per million. Finally, a low 
frequency (LF) pair had seven or eight AA words and either one or zero A 
words; the other words varied in frequency from one to 39 times per million 
(either 11 or 12 of these had frequencies of 19 times per million or less). 
Because Glanzer (1) has found that “content” words (nouns, verbs, adjec- 
tives, and adverbs) have different characteristics during learning from “func- 


| 
| 
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tional” words (prepositions, pronouns, and conjunctions), the number of the 
latter was held constant at four. In addition, the mean number of articles (a, 


an, the) was held relatively constant across frequency levels. The means per 
sentence were: LF: 2.0; MF: 2.5; HF: 2.0. 


‘The sentences were as follows: 
LF 1: “Billboards fulfill the dual role of obstructing the surrounding 


landscape from perplexed, bewildered tourists and maintaining an adequate 
camouflage for concealing turnpike patrol vehicles. . . ." 

LF 2: "Bechive honeycombs demonstrate unusual intricate geometrical 
frameworks which enable the structure to withstand maximal applied trans- 


ted to its bulk and texture. . - M 
hether hunters have truly 


severe climate of 


verse stress when rela 
MF 1: “Largely, the dispute was concerning W 


developed suitable garments to resist freezing in the terribly 


the remote provinces. . + 2 
МЕ 2: “In the election 
that confusion concerning tra 
sional ability on council. . . ." 
HF 1: “The young children, 
ing in wide beautiful parks where they 


» 


debates the previous candidate for mayor advocated 


ffic projects illustrated the lack of keen profes- 


coming from poor homes, would like play- 
could laugh, shout, and ride on nice 


swings. «+= 
HF 2: “Everybody said they were getting very hungry so big tables were 


put under shady trees and food was brought out as quickly as possible.” 
‘The sentences were presented on Gerbrands memory drums with all punc- 


tuation marks inserted. The symbol *000" marked the beginning of each sen- 


tence. 

3. Design 
as used with three levels of meaningfulness, two 
conditions of learning (presence or absence of the interpolated list), and two 
levels of OL. At each level of meaningfulness in OL, the equivalent level of 
meaningfulness was assigned in IL. Each sentence was used with almost equal 


frequency in OL and IL. 


A random groups design Wi 


4. Method 
aried as follows. First, 60 Ss (10 Ss per condition? 
a criterion of one errorless trial in OL, IL, and relearning (RL). 
‘The protocols were then examined and it was decided that if Ss were run in 


OL until they had made between three and five errors (79.1 per cent to 87.5 
per cent learning), then it would be possible to equate approximately the level 


The level of OL was V 


were run to 
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of OL across the level of meaningfulness. A further 30 Ss were then run to 
this criterion in OL and to a criterion of one errorless trial in both IL and 
RL. In the high OL condition, each sentence was used five times in OL and 
IL; in the low OL condition each sentence was used either twice or three 
times in OL and IL. 

The length of the interpolated interval was 20 minutes. For the control 
group, the whole of this was filled by a pursuit rotor task; for the experi- 
mental group, any part of the interval not occupied in IL was used on the 
same task. OL was preceded by two trials of number guessing, and RL by 
one. The number series 123, 456, 789, 123, etc. was used. The usual instruc- 
tions for rote learning by the serial anticipation method were given. The 
drum was set at a three-second rate; the intertrial interval was six seconds. 


C. RESULTS 
1. Acquisition 


It was important to determine that the sentences used differed in mean- 
ingfulness between frequency levels but were equivalent within frequency 
levels. The criterion used was rate of learning in the high OL condition. The 
mean trials to criterion were as follows: LF 1: 11.4; LF 2: 12.3; MF 1: 
6.9; MF 2: 7.5; HF 1: 3.8; HF 2: 3.4. A one-way analysis of variance 
of trials to criterion gave an F of 7.53 (df 5,54; p < .001). A Duncan's 
Range test showed that both the HF sentences were significantly different 
from both the LF sentences. MF 1 was significantly different from LF 2; 
there were no other significant differences involving MF sentences. At the 
same time, the differences within frequency levels were not significant and, 
since the means fell in the expected rank order, it was concluded that the sen- 
tences had fulfilled the criteria. 

In the low OL condition, it was inevitable that some Ss would have error 
scores that would not fall within the limits which had been set. A danger 
here was that a relatively large number of Ss would be rejected from the HF 
condition because they would make two errors or less on Trial 2, which 
would mean that this condition would contain a relatively high proportion of 
slow learners. However, the number of rejected Ss was roughly the same 
across levels of meaningfulness (five from LF, three from MF, and seven 
from HF), A x? test showed that these differences were not significant (x? = 


1.079, df 2). 
2. Retention 


The means and standard deviations of the correct responses on Trial 1 of 
RL, together with the amounts of relative RI are shown in Table 1. A fac- 
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torial analysis of variance was performed on these scores, the results of which 
are shown in Table 2. The only significant main effects were those involving 
the conditions of learning (F = 14.11, df 1,78, 2 < 001) and degree of OL 
(Е = 87.97, df 1,78, $ < 001). There was a significant interaction between 
these two variables (F = 12.94, df 1,78, p < .001). In order to explore these 
effects more fully, separate analyses of variance were performed within the 
high OL and low OL conditions. In the former case, no significant effects 
were found. In the latter, the only significant effect was due to the conditions 
of learning (F = 11.72, df 1,24, p < .01). It was therefore concluded that 
significant RI had occurred only when degree of OL was low, that there was 
no RI when degree of OL was high, and that the meaningfulness of the ma- 
terial had no effect on the amount of RI obtained. Such RF as occurred was 


not statistically significant. 
In the high OL condition, RI was dissipated very rapidly. For the experi- 


mental condition, mean trials to relearn for the LF, MF, and HF sentences 


TABLE 1 
MEANS AND STANDARD DEVIATIONS OF Correct RESPONSES ON 
TRrAL 1 or RL, WITH AMOUNTS OF RELATIVE RI 


Level of Condition Meaningless 
learning of learning LF MF HF 
Low Control 18.6 + 3.05 19.6 + 2.51 21.2 + 1.48 
Experimental 15.8 + 3.56 14.6 + 5.13 16.6 + 2.97 
Relative 
RI (per cent) 15.0 25.5 21.6 
High Control 22.9 + 1.29 22.6 + 1.26 22.83: 1.51 
Experimental 21.9 + 1.91 21.4 + 1.65 23.0 + 1.25 
Relative 
RI (per cent) 44 5.5 + 2.2% 
* The + sign indicates RF. 
TABLE 2 
ANALYSIS OF VARIANCE or TorAL Errors ON TRIAL 1 OF RL 
Source 4} м8 F 
11 55,181 
Between 
Between Meaningfulness (A) i En ЕМ 
Between Conditions (В) 1 432449 $7.55 7n 
Between OL Level (C) 37145 . 
AXB 2 ` 639 
A С 2 3.255 .662 
A x 3 63.606 12.938*** 
A Á BxC 2 4.606 936 
Within 78 н 
Total 89 11.129 


one p< 001. 
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were 1.9, 1.4, and .5 respectively. The corresponding values for the control 
condition were 1.0, .9, and 1.1. Because of imperfect learning in OL, it took 
longer for Ss to reach criterion in the low OL condition. For the experimental 
condition, mean trials to relearn for the LF, MF, and HF conditions were 
2.8, 3.4, and 2.4 respectively. The corresponding values for the control condi- 
tion were 2.8, 2.8, and 1.2. 

The percentage of errors which were intrusions in each of the experimental 
conditions is shown in Table 3. The great majority of the intrusions were in- 
tralist errors. Because, with one exception, there were no statistically signifi- 
cant differences between control and experimental conditions, the error data 
for these conditions were pooled. x? tests showed that, at both levels of OL, 
there was a statistically significant tendency for the proportion of intrusions 
to increase as meaningfulness rose. There were no statistically significant dif- 
ferences in the proportion of intrusions between levels of OL within frequency 
levels. 


TABLE 3 
PERCENTAGE OF INTRUSIONS DurING RL 


Meaningfulness 


Level of Condition of 
OL learning LF MF HF 
Low Control 47 56 100 
Experimental 46 68 64 
High Control 40 45 68 
Experimental 33 52 80 


D. Discussion 


The results of the study are very clear-cut. Significant RI was found only 
when level of OL was low, no matter how high the meaningfulness of the 
material. This establishes that the low amounts of interference reported pre- 
viously (5, 6) were a function of high levels of learning in OL. The bearing 
of the findings on the study by King (2) should also be considered. A major 
difference between the present experiment and King’s study is that he used 
what he calls “low control” procedures (free learning, unlimited recall time, 
etc.), while we used what he calls “tight control” procedures (the standard 
serial anticipation method). However, he discounts this difference as a possible 
source of explanation for success or failure to obtain RI with connected dis- 
course. If this position is granted, then, in one of the conditions of the present 
experiment (that in which high meaningful material was used with a high 
degree of learning in OL), King should predict RF. But statistically signifi- 
cant RF was not found, nor were any of the interaction terms involving the 
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factor of meaningfulness significant. The relative facilitation in RL in the 
high OL HF condition reinforces the hypothesis which has already been made 
that RF is due to performance factors operating during learning. 

The fall in the omission: intrusion ratio as a positive function of meaning- 
fulness gives some indication of the mechanism producing RI. Slamecka (7) 
has already noted that, in connected discourse, the better the recall, the more 
likely it is that an error will be an intrusion. Since the associative strength of 
high meaningful material at the end of learning is greater than that of low 
meaningful material, the rising proportion of intrusions is not unexpected. 
There is an apparent contradiction, however, in that, at both levels of learn- 
ing, amounts of RI were equivalent across levels of meaningfulness. An ap- 
parent inference from this finding is that the proportion of omissions should 
remain constant as meaningfulness varies. The contradiction can be resolved 
by making the hypothesis that although equivalent amounts of interference 
1 of meaningfulness, the manifestations of the inter- 
ference differ. With low meaningful material, the relatively low associative 
strength induces a high proportion of omissions. With high meaningful ma- 
terial, the relatively high associative strength makes it likely that a word from 
within the sentence (or an associate of such a word) will be given. But be- 
cause the structure of the sentence has been disrupted by IL, the words will 
be emitted in the wrong order. To this extent, but to this extent alone, there 
is conformity with the hypothesis that guided earlier studies (5, 6). 


are produced at each leve 


E. SUMMARY 


aradigm, in which the material was con- 


An experiment employing the RI p 
major variables were degree of OL 


nected discourse, was designed. The two 
and level of meaningfulness. Meaningfulness was varied by generating sen- 


tences containing words of differing frequencies of occurrence. The main find- 
ings were that RI was found only with a low degree of OL and that amount 
of RI was equivalent across levels of meaningfulness. It was concluded that 
the frequent failures to find RI with connected discourse are due to the rela- 
tively high degrees of learning which are a characteristic of this material. 


REFERENCES 


3 i y: learning and word associati fe 
1. Granzer, M. Grammatical category: A rote ES 
yas J. Verb. Learn. & Verb. Behav., 1962, 1, 31-41. 

2 KinG DE Contextual constraint and retroaction in verbal material. J. Gen. Psy- 


hol., 1966, 75, 39-63. 
чите > Fr to structure. Psychol. Rev., 1962, 69, 415-427. 


3. MawnLrR, G. From association t . 
MELTON, A. W. & IRWIN, J- McQ. The influence of interpolated learning on retro- 


76 


10. 


11. 


JOURNAL OF PSYCHOLOGY 


active inhibition and the overt transfer of specific responses. Amer. J. Psychol., 
1940, 53, 173-203. 

Mitts, J. A, & KesseL, Е. Retroactive inhibition of descriptive prose. Psychol. 
Rep., 1965, 17, 917-918. 


Mus, J. A., & Sacks, S. Proactive inhibition of descriptive prose as a function of 
the length of retention interval. J. Gen. Psychol., 1967, 76, 241-249. 


StAMECKA, N. J. Retroactive inhibition of connected discourse as a function of 
practice level. J. Exper. Psychol., 1960, 59, 104-108. 

Tuornpike, E. L., & LoncE, І. The Teacher's Word Book of 30,000 Words. New 
York: Teachers Coll, Columbia Univ., 1944. 


Unperwoop, B. J. The effect of successive interpolations on retroactive and pro- 
active inhibition. Psychol. Monog., 1945, 59, Whole No. 273. 


. Degree of learning and the measurement of forgetting. J. Verb. Learn. 


€ Verb. Behav., 1964, 3, 112-129. 


Unperwoop, B. J., & ScHuLz, К. W. Meaningfulness and Verbal Learning. New 
York: Lippincott, 1960. 


Department of Psychology 
University of Saskatchewan 
Saskatoon, Canada 


Published as a separate and in The Journal of Psychology, 1969, Tl, 77-82. 


PERFORMANCE CHARACTERISTICS OF FIELD DEPENDENT 
AND INDEPENDENT INDIVIDUALS ON AN AUDITORY 
SIGNAL DETECTION TASK* 


Department of Psychology, St. John's University, Jamaica, New York 


Victor J. DeFazio AND WILLIAM Е. Moroney! 


A. INTRODUCTION 


The cognitive control of field articulation, originally tested and conceived 
by Witkin (10) as visual independence and later as field independence (12), 
is concerned with the individual's ability to overcome competing cues so as to 
perceive or extract an item from the perceptual field in which it appears with 
a greater or lesser dependence on the field. Cognitive controls—i.e., field-de- 
pendence-independence, leveling, sharpening, etc.—are conceived of as slowly 
changing, developmentally stabilized structures which are relatively invariant 
over a given class of situations and intentions. These operate despite shifts in 
situational and behavioral contexts typical of cognitive activity from moment 
to moment (2). A series of studies (11) has tended to establish field indepen- 
dence or the analytical approach firmly within this definition. 

Sherman (7) has criticized the analytic field approach, especially in terms 
of well established sex differences. Sherman claimed that the key measures of 
the analytic cognitive approach are substantially related to space perception. 
She concluded the term “analytical” itself implied an unwarranted generality, 
since the construct appeared unrelated to certain areas: e.g., verbal perfor- 
mance (11). Sherman also noted that "the link between sex, sex roles, and 
spacial skill could account for a considerable part of the relationship between 
personality variables and performance on the perceptual tasks. It would also 
account for the fact such correlations are higher with the spacial measures 
(12). The impressive stability of field independence measures could also oc- 
cur because they are related to sex typing which itself is very stable" (7, p. 


298). Я 3 
E! skills in spacial tasks were learned to a considerable extent and if oppor- 
iti fos learning were sex typed, then, for example, feminine males would 
ир: ss likely to engage in male sex-typed activities which would develop such 
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skills. Thus, generally speaking, male sex activities would have promoted field 
independence (FI), and female sex typing would have promoted field depen- 
dence (FD). Individuals low in the analytic field approach (FD) did in fact 
show characteristics more typical of women than men (11). 

The rod and frame test (RFT) and the embedded figures test (EFT) 
have been utilized as the primary methods of measuring field articulation. The 
EFT requires an individual to recognize and trace a simple geometric figure 
in a larger, complex, and often colored design. This test has been significantly 
correlated with a number of personality variables, including achievement, mo- 
tivation, dependency, aggressiveness, interest in people, etc. (5). Consistent 
sex differences have been found with this measure of field articulation: viz., 
males were FI and females were FD (10). 

In order to delimit clearly the term “analytic approach,” it seemed desirable 
to investigate the existence of such an approach in other sense modalities with 
the use of different tasks. With few exceptions (1, 4, 8), studies of field ar- 
ticulation have used visual tasks as the dependent variable. Therefore, investi- 
gation of the auditory modality might prove useful in testing the generaliz- 
ability of this concept. 

Jackson’s investigation, which used an auditory detection task under tradi- 
tional psychophysical procedures, was noteworthy. He required the subjects, 
classified on the basis of the EFT, to detect a word against a background of 
noise. A significant correlation between the EFT and the performance score 
was found for men (p < .05) but not for women. However, Witkin, noting 
the distinction between embedding and distracting factors, classified the ex- 
perimental procedures used by Jackson as a distracting task (ie., one which 
required the subject to extract the stimulus—a word—from a relatively dis- 
organized field). The development of the theory of signal detection (TSD) 
procedures may negate this objection. 

The detection of an auditory signal in a field of white noise seemed a per- 
fectly analogous task to the EFT. The following features were common to 
both EFT and TSD procedures: (а) an observer was required to pick out or 
extract a predetermined signal or item from a field in which the signal had 
been incorporated; (b) the S was informed of the probability of a signal’s 
presence; (c) neither task relied heavily on memory. Price (6) provided the 
rational and empirical evidence for the use of TSD procedures in personality 
and perception research. 

If a field analytic approach, as proposed by Witkin et al. (12), is a perma- 
nent, stabilized, and pervasive style of response, then it should enable an ob- 
server to respond with the same consistent style over a variety of tasks in dif- 
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ferent modalities. This is in agreement with Witkin’s Position that response 
style is concerned with a central interpretation of incoming information. With 
the use of an auditory signal detection takk—TSD procedure (9)—it was ex- 
pected that significant differences would be noted between the FI and FD 
groups, as well as between male and female in total response time (T), cri- 
terion values (B), and sensitivity (d’). 


B. METHOD 


1. Subjects 


The paid volunteer Ss were 10 male and 10 female graduate and under- 
graduate students ranging in age from 19 to 47 years. 


2. Apparatus and Procedure 


A binaurally presented 1000 cps tone, produced by a Spectral Dynamics 
sweep oscillator (Model SD 104-5), was used as the stimulus. The output 
of the oscillator was monitored by a Berkeley EPUT meter (Model 554) 
and attenuated by a General Radio microvolter (Model 546C). A Grason- 
Stadler electronic switch (Model 829E) was used to mix and control the on- 
set and cessation of the auditory stimuli. The stimulus was masked by white 
noise (intensity = —4 db with a reference of 1.5 volts) produced by a Grason- 
Stadler white noise generator (Model 901B). The output of the white noise 
generator was monitored by an EICO VT VM (Model 255). A Koss PRO-4 
headset was used for the mechanical translation of the auditory stimuli. 

A logic program which both determined the occurrence of a signal plus noise 
(SN) trial or a noise alone (N) trial and provided a means for recording 
the subject’s hits (SN-y), misses (SN-n), false alarms (N-y), and correct re- 
jections (N-n) was assembled. A Behavioral Research Systems (BRS) preci- 
sion probability unit (PP-I) was used to determine the probability of the SN 
condition. A BRS binary counter (BC-I) was used to limit each session to 
200 forced choice trials. Four Sedeco counters recorded the 8° decision as 
SN-y, SN-n, N-y, or N-n. The total running time for the experiment was 
recorded by a Hunter KlocKounter. A response box which allowed the sub- 


ject to determine the onset of each trial and report the presence or absence 
ес 


of a signal was provided. 
‘Taped instructions were use 
procedure to the subject. Ss were 
noise and trained until their numb 
equal. Subjects were advised that t 


d to explain both the task involved and the 
familiarized with both the tone and white 
ers of hits and misses were approximately 
he a priori probability of a signal occur- 
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rence was .50. During the experimental session subjects responded to three 
blocks (spaced one minute apart) of 200 trials each. 

The short form of the EFT (3) was individually administered to the Ss. 
On the basis of their EFT scores Ss were divided into FD (N = 10) and FI 
(N = 10) groups. On the basis of ¢ tests significant differences were noted 
between FD and FI groups (¢ = 1.76, р < .05) and between males and fe- 
males (? = 6.02, p < .01). 

Upon completion of the experimental session three analyses of variance 
(one-way classification) were performed on T, B, and d'. Male dependent, 
male independent, female dependent, and female independent constituted the 
levels of each analysis. An orthogonal comparisons procedure was applied to 
the results. Correlations between EFT scores and T, B, and d’ were deter- 
mined. 


C. RESULTS AND DISCUSSION 


The present study utilized a task analogous to the EFT (i.e, a task which 
required the disembedding of a stimulus, except that the auditory modality 
was involved. No significant difference in Т, B, or d' scores was noted be- 
tween the FI or FD groups or between sexes (Fs « 1.00). The results of 
the orthogonal comparisons procedure also failed to attain significant F values. 
No significant correlations were obtained between EFT scores and T (rho — 


.175, p > .05), B (rho = .023, р > .05) and d’ (rho = .170, р > .05). 


1. Sensitivity and Criterion 


Previous investigations into the relationship between EFT scores and sen- 
sitivity have revealed a relationship between EFT score and both pain toler- 
ance (8) and audition (4). However, the investigations cited above used tra- 
ditional psychophysical methods which, as Swets (9) has indicated, should no 
longer be considered adequate measures of sensitivity, since they are contami- 
nated by criterion judgments. In the present study, the TSD approach per- 
mitted the differentiation of sensitivity (d') and criterion (B). With this 
method no significant differences in d^ and B were noted between the FD and 
FI groups, nor was any significant correlation noted between EFT score and 
d' or B. This lack of either a significant difference or relationship indicated 
that while individuals classified as FD or FI may exhibit greater or lesser 
sensitivity, in the performance of a visual task, this characteristic does not in- 
fluence their performance on an auditory task. In light of this finding, a TSD 
investigation employing a visual detection task is contemplated as a means for 
determining the applicability of the term sensitivity in investigations with a 
field-analytic orientation. 


a 


E m 


* 


VICTOR J. DE FAZIO AND WILLIAM F. MORONEY 81 


2. Time 


A field dependent person has been described as reacting more to the field 
than to internal direction. Indeed, the field dependent subjects employed in 
this investigation took significantly longer to detect and report the required 
visual patterns contained in the EFT backgrounds than did the FI subjects. 
If the concept o£ field articulation is to be applicable across modalities, then 
the field dependent individuals should also have taken longer to detect and 
report the presence or absence of the auditory signal contained in the back- 
ground than field independent subjects. However, in this investigation no dif- 
ferences were noted in terms of the time required for decision making on the 
auditory task. It may therefore be concluded that the term field articulation 
can only be used in relation to those tasks involving visual or visual motor 
tasks. The lack of significance supports Sherman's contention that the concept 
of “field analytic" approach has been erroneously generalized to denote a cen- 
tral process. In fact, the literature tends to reinforce this position. Witkin et 
al, (12) reported a significant relationship between visual motor tasks and 
as no significant relationship was noted between field 


field articulation, where: 
or task: i.e., verbal learning (11). 


articulation and another nonvisual mot 
D. SUMMARY 


Sherman (7) reported that the *field-analytic approach" was erroneously 
generalized to include all sense modalities. The Embedded Figures Test 
(EFT), which requires Ss to detect a figure in a background was used to 


differentiate the field-dependent group (N = 10) from the field-independent 


10). In an analogous task, the theory of signal detection pro- 
d, and Ss were required to detect a tone in a white- 
noise background. No significant differences were noted between groups with 
o response time, criterion values, or sensitivity; nor was any relation- 
EFT score and performance on the auditory detection 
lend support to Sherman's contention. 


group (N — 
cedures (TSD) was use 
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task. These findings 
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THE EFFECT OF LEADING CONTOUR ON THE RELATIVE 
LENGTHS OF MOVING LIGHT AND DARK ARCS*! 


Department of Psychology, The University of New England, Australia 


Gorpon STANLEY AND ROBERT JACKSON 


A. INTRODUCTION 


Ansbacher (1) observed that when a illuminated arc line on a dark sur- 
round is rotated around a central fixation point at a constant speed, it appears 
much shorter than its stationary length. He reported that the amount of 
shrinkage was positively related to the speed of rotation between zero and 75 
rpm. Marshall and Stanley (3), using viewing conditions similar to Ansbacher 
except for the use of reflected instead of transmitted light and a greater pe- 
ripheral viewing angle (20 degrees), found substantially less shrinkage in the 
light arc than Ansbacher and noted that a dark arc on light surround did not 
shrink when rotated. In a further study using conditions of increased simi- 
larity to Ansbacher, Stanley (6) confirmed that light arcs contract under ro- 
tation whereas dark arcs do not. In both these studies there was a relatively 
small tendency for the dark arc to elongate. 

Stanley (8) reported that when an arc line with red and green sections is 
rotated around a central fixation point, Ss report seeing red followed by yel- 
low when the leading half of the arc is red and the trailing half green, and 
sce green followed by yellow when the order of color is reversed. He also 

е is shorter when rotating than 


found that the apparent length of the arc lin 
An explanation of this effect may be given with the use of 


the notion of the successive excitation and inhibition of adjacent receptor units. 
On the assumption that a funnelling process (2, p. 628) occurs over a certain 
time interval, the regions being excited within this time interval may pool and 
summate with the region of maximal excitation, in this сазе the point of initial 
stimulation. The funnelling of the points of lesser excitation into the leading 
“on” region would create а sensory distribution of light much shorter than the 
physical distribution, which would cause the arc to be seen as shorter than its 
physical length. In support of this interpretation, Stanley (7) found, using a 
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50 cm diameter, dark disc with an illuminated arc line and a visual angle of 
12 degrees between the central point of fixation and the arc line, that the 
brightness of the arc line was enhanced with the increasing speed of rotation 
between zero and 75 rpm. 

The foregoing interpretation of previous research stresses the importance of 
the leading edge for the appearance of the shrinkage effect, and the experi- 
ment to be reported was designed to investigate the effect of the presence or 
absence of a leading contour on apparent shrinkage. Sherrington (4), using а 
half dark and half light disc with a dark arc jutting from the dark half and a 
light arc jutting from the light half, found that when the disc was rotated in 
such a way that the jutting "teeth" preceded the semicircles of the same color 
(i.e., no trailing contour), the ringband associated with the teeth had a higher 
critical flicker frequency (cff) than the rest of the disc. When rotated in the 
opposite direction (i.e., no leading contour), the cff for all points of the disc 
was approximately the same. The present study used discs similar to Sherring- 
ton and attempted to determine whether the difference in contour associated 
with the two directions of rotation affected an S’s comparison of the lengths of 
the light and dark teeth (arcs). 

‘The apparatus for the present experiment was a modified color wheel; and 
as such wheels subtend a smaller visual angle than has previously been used in 
Ansbacher research, peripheral angle of viewing was also varied. To enable 
this variation, the § was required to view the disc either by fixating its centre 
(subtending a visual angle of seven degrees 10 minutes to the arc lines) or by 
viewing from either of two fixation points subtending visual angles of 15 de- 
grees 42 minutes and 31 degrees 24 minutes respectively. 


B. METHOD 


1. Subjects 


e 10 male and 10 female undergraduates from the University of 


The Ss wer 
cted to 20/20 and all 


New England. All had normal vision or vision corre 


were naive with respect to the Ansbacher effect. 


2. Apparatus 


The apparatus consisted of a modified color wheel of 16 cm radius rotated 
by a Singer sewing machine motor, its speed controlled by gears and the volt- 
age input controlled by a Variac. The disc was rotated at a constant speed of 


90 rpm, this being checked occasionally by a tachometer and found to be rea- 
sonably constant. There were three fixation lights located in a radial path of 
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100 cm from the §’s seating position so that a green light was located in the 
centre of the disc, a red light at 15 degrees 42 minutes, and a yellow light at 
31 degrees 24 minutes, respectively, from the disc centre. The central fixation 
point was obtained by the use of a partial mirror and was only visible when $ 
looked straight ahead. The S was seated in a swivel chair and looked at a dark 
wall (luminance = 25 ft lamberts) illuminated by a 40 watt incandescent 
lamp between trials and, on instruction, swivelled his chair around so that he 
faced the appropriate fixation point. 

The stimuli consisted of two sets of three discs, each disc being half black 
and half white. On one set of the discs a black arc line 12 cm long and .8 cm 
wide was located at a radial distance of 12.5 cm from the disc centre, the arc 
being positioned so that it jutted out of the black sector. À white arc line was 
correspondingly positioned so that it jutted out of the white sector. The 
white arc line was varied in length for each disc, being either 8, 12, or 
16 cm long. The other three discs were similarly constructed, the difference 
between the two sets being that, when rotated in a clockwise direction, the arc 
lines on the first set preceded the sectors of the same color; whereas the arc 
lines on the second set of discs followed the sectors of the same color. This 
meant that the effect produced by the second set of discs was the same as ro- 
tating the first set in a counterclockwise direction. 

The discs were screwed onto the color wheel by means of a brass screw and 
were changed manually for each trial. During the experiment, the discs were 
illuminated (luminance = 50 ft lamberts) by a 100 watt incandescent lamp 


which was turned on for a two second interval by a Venner timer. 


3. Experimental Design 


and randomly assigned to one of the 
In the first condition, 10 Ss were tested with the use of the 
on clockwise rotation, the jutting arcs preceded the sectors 
econd condition, 10 Ss were tested with the use of 
on clockwise rotation, the jutting arc lines fol- 
lowed the sectors of the same color. For both conditions the disc was rotating 
at a constant speed of 90 rpm. Testing was completed over three sessions, in 
most cases on three consecutive days, each session being conducted at the same 
time of day. In any one session, each $ made judgments of the relative lengths 
of the arcs for every stimulus at each fixation point. For a given session the 
nine conditions were each presented seven times in a randomly determined 
order except for a run restriction of two. The task was for the $ to judge 


which of the two simultaneously-presented arcs was longer. 


'The 20 8s were tested. individually 


two conditions. 
three discs where, 
of the same color. In the s! 
the other three discs where, 
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4. Procedure 


$ was seated in a swivel chair and instructed to look at the lighted wall 
except when E told him to fixate one of the three colored lights. $ was shown 
a miniature example of the stimulus arrangement and told that on any given 
trial the black arc could be longer than the white arc or vice versa. He was 
then told to judge which arc line was longer and was requested to place an 


eyepatch over his left eye. 


C. RESULTS 


Figure 1 shows the percentage of times the white arc lines were judged 
longer than the 12 cm, black arc line for each condition of rotation. By inspec- 
tion it can be seen that, except for the straight-ahead fixation position with no 
leading contour, all conditions show a tendency for less white longer judg- 
ments, suggesting the presence of the Ansbacher shrinkage effect. Clearly 
presence of the leading contour results in many fewer white longer judgments 
under the straight-ahead fixation position. As peripheral angle is increased to 
15 degrees 42 minutes, the presence or absence of a leading contour pro- 
duces little difference in the relative judgments of arc length. At 31 degrees 
24 minutes there is a slight tendency for the absence of the leading contour 
to result in more white longer judgments. From inspection of the left-hand 
side of Figure 1 it can be seen that in these two conditions of greater peripheral 
angle of viewing there is an increase in "false alarm" responses (ie. an 
increase in the number of times the eight cm white arc is judged to be longer 
than the 12 cm black arc). 'This, together with the flattening of the curves, 


suggests that discriminability deteriorates as peripheral angle of viewing 


increases. 

To check on the significance of the effect of t 
leading contour in the straight-ahead position, the number of white longer 
judgments was obtained for each subject in the two groups. A f test for the 
significance of the difference between the means of the two groups yielded 


a ratio of 4.94 (df — 18, p < .01). 


D. Discussion 


he presence or absence of the 


The present results suggest that under the straight-ahead fixation position 
ding contour has a marked effect on the relative lengths 


the presence of a lea r Í i ' 
of light and dark arcs, its absence producing no shrinkage. In discussion of the 
results it has been assumed that the light arc is contracting relative to the 


black; an alternative possibility would be that the black elongates relative 


| 
| 
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FIGURE 1 
PERCENTAGE OF TIMES THAT WHITE ARCS Were JUDGED LONGER THAN 
A 12 CM Brack Arc 


Complete lines indicate presence of leading contour, 
of leading contour. 


broken lines indicate absence 


to the white. However, informal subjective reports suggested that the former 
nt. 


was the case in the present experime! | 
The effect of the leading contour did not hold for peripheral angles greater 


than seven degrees 10 minutes (the angle subtended by the path of rotation 
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in the straight-ahead fixation position), whereas the standard Ansbacher effect 
occurs at 12 degrees (1) and also has been reported to occur at angles up to 
30 degrees (5). Hence the implications of the present result for an under- 
standing of the standard effect are not immediately apparent. 


E. SUMMARY 


Twenty Ss were required to estimate the relative lengths of the white and 
black teeth on a Sherrington disc rotating at 90 rpm. Judgments were obtained 
with a standard black tooth of 12 cm in length and a white tooth varying 
from eight to 16 cm in length. When the disc-centre, which subtended a visual 
angle of seven degrees 10 minutes to the teeth, was fixated under conditions of 
a leading but no trailing contour, there were significantly fewer white longer 
judgments than under conditions of a trailing but no leading contour. Ap- 
parent shrinkage was occurring in the former condition, but not in the latter. 
As the peripheral angle of viewing was increased, the presence or absence of a 
leading contour produced little difference in the relative judgments of the 


arc lengths. 
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AN INVESTIGATION OF SOME INTRINSIC VARIABLES 
AFFECTING TEST RESPONSES* 


Department of Psychology, St. John’s College, University of Manitoba 


Jonn BorrRiLL 


A. INTRODUCTION 


Studies have shown that the affective connotation of words is a factor in 
free-recall learning (2). The form of the test has also been found to evoke 
different types of response (1). Forced-choice questions are more likely to 
produce errors—i.e., change—while open-ended questions are relatively free 
from them (3). 

As a follow-up to Vernon’s work, two experiments were carried out by 
the author to measure the effects of the variables, emotionality, type of test 
(multiple-choice, rating scale, or straight definition), and speed on the depen- 
dent variable—i.e., the mean change—as a result of the variables, between the 
two identical tests in which Ss were asked to define a set of stimulus words. 


B. Experiment I (PiLor Stupy) 
1. Method 


Twenty students, male and female, aged 18-25 years, from a social psychol- 
ogy course served as Ss. 

Tests Ay and А» were identical tests asking S to define 20 words of varying 
affect by responding to the question “What is... ?" (eg. peace). Test B 
was a straight definition-type questionnaire in which a nonemotional statement 
was made about each of the 20 words, and Ss were asked to indicate their 
agreement on a five-point scale: e.g. “Peace is a harmony existing between 
two or more beings or groups of beings." Test C was a multiple-choice ques- 
tionnaire in which Ss were asked to choose the statement, referring to one 
of the 20 stimulus words, with which they most agreed. Test C statements 


were more emotional than those in Test B. 
Each $ was given the three tests in one of the three seq 
A,CAs, or A;BCAs. The amount of change from Test A; 


uences—A,BAo, 
to А», with the 
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intervening activity, was judged by the author on a five-point scale ranging 
from 1 (same) to 5 (completely different). 


2. Results 


Results of the pilot study showed that there was a greater mean_change for 
the sequences А, ВА» апі А; ВСА» (X 4,045 = 245, s .62; X 440045 = 
245, s = А4) than for АСА» (Жаса, = 2.07, s = .49). When the confi- 
dence limits were estimated for the population mean (д) in each of the three 
sets of tests, those of papa and panca were found to overlap completely (2.18 
< pana < 2.72, 2.36 < ыша < 2.54, p. < .05), while paca was unrelated 
(1.85 < paca < 2.29, p < .05). 

It was concluded from the results that either the form, multiple-choice-type 
questions, or the degree of affect on Test C brought about less change between 
the A tests than definition-type questions (Test B). 


C. ExPrRIMENT II 


As a result of the pilot study it was hypothesized that (a) the type of test, 
multiple-choice or definition; (b) the degree of emotionality or affect of thc 
stimulus word itself—e.g., peace; (c) the affect of the definition of the word ; 
and finally (4) the completion speed would have an effect on the amount of 
change between Tests Аз and As. To test these hypotheses, a new list of words 
and five improved questionnaires were constructed, as described below. 


1. Method 


A group of 96 students, male and female, aged 18-25 years, from two sec- 
tions of an introductory psychology course served as Ss in this experiment. 

In order that the improved questionnaire might be constructed, a group of 
14 male and female students, aged 18 to 25 years, was asked to categorize a 
list of 34 common words as either emotional or nonemotional. The words with 
the greatest frequency of emotional or nonemotio 
20 words to be used in the new questionnaire. Т 
and nine nonemotional words. 

Emotional and nonemotional definitions were made up for both the multi- 
ple-choice (Test C) and the definition (Test B) tests for all 20 stimulus 
words in the new Test A. An emotional definition was one designed to arouse 
an emotional response—e.g., disgust, pleasure, fear—and a nonemotional was 
one that did not. Instructions on the tests were the same as in Experiment I. 

The five new questionnaires were (a) Test A with the new topic words, 


nal scores were chosen as the 
his resulted in 11 emotional 


—— 


P 


LI 
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(b) a definition-type with emotional definitions (Вк), a definition-type with 
nonemotional definitions (By), (¢) multiple-choice with emotional definitions 
(Cz), and (4) multiple-choice with nonemotional definitions (Cx). 

'The procedure was the same as in Experiment I except that the Ss were 
randomly divided into five groups instead of three. The first and last tests 
were again A questionnaires, and the middle test was Вр, By, Cr, Cy, or a 
maze. (The control group of Ss did the maze as a filler activity between the 
two A; tests, in order that the time might be kept approximately equal for all 
five testing combinations: i.e., A, maze Аз, А.ВвА», A,ByAs, А.СхА», and 
A,CrAs.) 

The stapled test sequences were randomly distributed among the Ss in each 
group. They were told that the test was a kind of attitude test and also that 
each person would have a test different from that of the person beside him. 
The Ss were not required to give their names. They were instructed not to 


refer back to the previously completed questionnaires and told that they must 
answer all questions. 


The speed of completion was recorded by 
those finished before 20 minutes, Medium before 35 minutes, and Slow after 


the experimenter. Fast Ss were 


35 minutes. 
2. Results 


The mean change with the sequence A, maze Ag was 2.1 (s = 43), and 
the mean change of Tests Ai BrenAg (Х = 2.6) and АуСккхАә (X = 2.55) 
were significantly different (1.9 < pa moze a < 2732 < :05) but AiBrenAz 
and AyCuexAe did not differ significantly from each other (F = 1.16, df = 
1,236, > 05). Thus, the null hypothesis, that multiple-choice and defini- 
tion-type questions do not differ in their effects on Test A, and Test A» can- 


not be rejected, contrary to what was originally expected. 

In regard to Hz it was found that the emotionality or nonemotionality of 
the stimulus word did not significantly affect the mean change in any of the 
test sequences (Fa maze a = 09, Fayepevss = 46, Faycpexds = AT, p> 05). 

A two-way analysis of variance showed that for Test C there was a signifi- 
cant difference (F = 4.67, df = 1,114, 2 < .01) between the effects on As 
of the emotional and nonemotional tests ; and for Test B, almost a significant 

There was a significant interaction effect 


difference (df = 1,114, F = 3.65). 
between the emotional Test C and the nonemotional Test C and the speed 


(df = 2,114, Е = 8.86, Р < .001), though this did not show up with Test 
B 


the speed of completion was statis- 


For Tests Ау maze As and AiCrexAe, 
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tically significant (F44 = 4.61, df = 2,48, p < .05; Facpeya = 5.65, df = 
2,114, р < .01) ; and for Test ABrenA, Fasa = 2.37, df = 2,114, р > .05. 
On Test A; maze А», comparison of the mean change of the Fast ( X = 2.4, 
= .51) and Medium (А = 1.9, s = .36) finishers gave ¢ = 3.33 (df = 17, 
Ё < .01) and of the mean changes of the Fast and Slow (X—24,s— 37) 
finishers gave t = 2.0 (df = 17, р ~ .05). The relationship was not signifi- 
cantly curvilinear (y = .42, F = .63). Thus speed of completion does affect 


the amount of change. 
D. Discussion 


It is clear from these results that the kind of intervening activity between 
Tests Ay and As does make a difference to the mean amount of change. There 
was a greater amount of change between the tests when the activity was 
a multiple-choice or definition-type questionnaire than when it was a maze 
“filler” activity. 

Contrary, however, to the hypothesis, the different types of questionnaire 
(multiple-choice and definition) did not differ in their effect on the amount 
of change produced. We can therefore reject the hypothesis that Test B will 
produce more change than C, thus disproving Anastasi and Vernon, who 
stated that there is a difference in the effects of multiple-choice and straight 
definition-type questions. It is possible, however, that this difference would 
show up in another test and that it was insignificant in this experiment because 
of inappropriate measurements. 

It was found that the degree of emotionality of the stimulus word did not 
make a significant difference in the amount of change between the tests А: 
and А». It is possible that the random order of the emotional and nonemotional 
topics on the tests nullified any effect they might have had. If the tests had 
been given to a different population—for example, emotionally-disturbed chil- 
dren, or perhaps a group of students from a different culture—there might 
have been more or less change in the results as a direct result of the emotional- 
ity of the topics themselves. 

The emotionality of the questionnaire, more for the multiple-choice than 
the definition test, makes a difference in the amount of change. When the test 
is definition-type, there is less of a difference between the effects of emotional 
and nonemotional questions than when the test is multiple-choice. 

There was a significant interaction effect between the emotionality/non- 
emotionality of Test C and the completion speed. Slow Ss had a greater mean 
change on the nonemotional questionnaire, while the fast Ss had a greater 
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mean change on the emotional questionnaire. The relationship between speed 
of completion and emotionality is discussed below. 

Ss who finish quickly were shown to have a greater amount of change from 
Test A; to Ae than those who finished slowly, and both the slow and fast fin- 
ishers changed more between the tests than the Ss who took a medium length 
of time to finish. The fast-finishers may perhaps be more field dependent and 
extrovert, and be more interested in just completing the task quickly than try- 
ing to answer the questions to the best of their ability: i.e., task-oriented. The 
slow finishers, alternatively, may take things slowly and calmly and not be af- 
fected by either the field or task completion: i.e., ego-oriented. It is also possi- 
ble that the slow finishers spend so much time trying to remember what an- 
swers they gave to the first test, that they do not produce much change. 


E. Summary 


The effects of independent variables—e.g., speed of completion, type of 
filler activity, emotionality of the stimulus words, and degree of affect in their 
definitions were measured by the amount of change in response shown by psy- 
chology students on two administrations of an open-ended questionnaire. 

It was found that all the variables except emotionality of the stimulus word 
had an effect on the second set of responses, for these particular subjects, and 
that interaction effects need to be taken into account. 
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A. INTRODUCTION 


Several investigators have demonstrated that conditioned sensory images 
elicited by paired-associate (PA) nouns act as mediators for recall in PA 
verbal learning (8, 21). An image common to both members of pairs is said 
to mediate an association between them and to facilitate recall. Paivio, Yuille, 
and Madigan (13) have made explicit the implication that the image arousing 
capacity of words depends on their directness of sensory reference: ratings of 
noun concreteness (C) and noun imagery (I) were found to correlate .83 in 
a sample of 925 nouns, suggesting that the two variables define the same under- 
lying dimension. A study by Yuille (23) presented evidence that I is the deter- 
mining variable responsible for any influence of C in PA learning.? 

Paivio (9) has hypothesized that conditioned imagery elicited by PA mem- 
bers forms a compound imaginal mediator, thus facilitating learning. Since 
concrete noun stimuli acting as "conceptual pegs" would serve to reinstate 
mediating images from which response terms may be decoded as words, C 
effects would be stronger on the stimulus than on the response side of pairs. A 
number of studies have found support for this hypothesis [see (9) for the most 


complete summary of the literature]. 

Theoretically, a continuum of image arousal capacity of stimuli follows the 
order, from strongest to weakest: the object itself, pictures, concrete specific 
nouns (e.g., hammer), concrete general (tool), abstract specific nouns (alge- 
bra), abstract general (mathematics), high association value (AV) nonsense 
syllables, and low AV nonsense syllables. Recall of concrete noun-noun pairs 
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is relatively easily explained by the conceptual peg theory; it is more you 
to interpret the recall of abstract words and nonsense syllables (NS) at "s 
low end of the imagery continuum. A high rated I stimulus term shou 
facilitate recall of low rated I nouns and even NS provided that the response 
terms readily elicit word associations which themselves elicit images. In rsa 
manner, a compound stimulus-response image could be formed; the эйшщиз 
term would reinstate the compound image from which the verbal association 
and ultimately the response term could be decoded. 4 

All of the РА studies testing the mediating imagery theory have ма. 
the А-В forward direction paradigm. In order to test further the hera 
significance of the imagery hypothesis, R-S learning, in addition, er x 
examined. The present study was designed to investigate the strength of " 
and R-S bonds with different combinations o£ stimulus and response, C, I, 
specificity of nouns, and AV of nonsense syllables. 


B. EXPERIMENT 14 


Backward associative learning, as Ekstrand 
two stages: stimulus learning and B-A 
as opposed to abstract nouns, are known 
ulus learning. Before testing for B-A st 


(4) pointed out, consists of 
associative learning, Concrete nouns, 
to have a differential effect on stim- 
Tength, a correction for the unequal 
edure used by Weiss (18) was em- 
acquisition of A-B pairs, half of the 
nd the remainder to B-A re-paired 


the former stimuli and responses е 
the А-В list are reversed and, in addition, re-paired, Item availability shoul 
be equal for both Conditions, since the sa 


: me responses are employed in both 
Paradigms. On the backward association test, the more potent the association, 
the greater would be the positive transfer in the B-A paradigm and the greater 
the negative transfer in the B-Ar Paradigm. A conversion of scores to B-A/ 
B-Ar ratios would represent R-S associative Strengths. The greater the effect 


smaller would be the ratio in percentage 

Study one examined the effect of le 
crete-abstract (C-A), 
noun PAs, It was hypothesized on the b 
conceptual peg theory that Ss would ha 


+ Experiment I is based on the M.A, thesis of the second author conducted under 
the supervision of the first author, 
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asiest and A-A pairs the most difficult to 


acquire because of the greater availability in recall of concrete noun pairs over 
abstract pairs. If increasing stimulus availability (via high I, concrete nouns) 
during S-R learning is manifested in superior R-S learning, the test for R-S 
strength should be greater for the re-located PAs, A-C than C-A, since the 
high I noun responses are to be recalled. However, if stimulus imagery of S-R 
learning does not influence R-S associative learning, the effects being a function 
of stimulus imagery during the R-S recall test, the reversed pairs C-A should 


be better recalled than reversed pairs A-C. 
1. Method 


a. Subjects. One hundred and twenty undergraduates, all inexperienced in 
verbal learning experiments, served as Ss, each $ being assigned to one of four 
groups according to his order of appearance at the laboratory. An additional 
seven Ss were excluded from the experiment; three because of equipment 
failure, four because of language difficulties. When an $ was dropped from 
the experiment, the next $ to appear at the laboratory was put into the same 


experimental condition. 
b. Materials. The concrete noun 


corner, boulder, journal, mother, slave, 
string, flesh, student, village, and engine) and abstract nouns (theory, law, 


knowledge, amount, event, quality, justice, position, soul, honor, custom, 
chance, style, history, moral, advice, attitude, freedom, duty, and effort) 
employed were chosen from the Paivio, Yuille, and Madigan (13) norms on 
which I, C, and meaningfulness (m) scores were available. All of the concrete 
nouns exceeded the abstract in rated I. The mean C and I scores of the con- 
crete nouns are 6.71 and 6.27, respectively ; and of abstract nouns, 2.39 and 
3.14, The mean m of the concrete nouns is 5.98; of the abstract nouns, 5.91. 
The mean word length for both concrete and abstract nouns is six letters. All 
of the nouns are of A or AA word frequency (15). 

The PA lists, each consisting of 10 pairs, were constructed so that each list 
wnika ot CO CA A-C, or A-A noun pairs. The A-C pairs were 
the C-A pairs “flipped over.” The pairing of individual items was random 
with the proviso that no obvious mnemonic connection existed between the 


members of any pair. : UN. 
c. Procedure. Standard instructions for the anticipation method for PA 
learning were given to each $ by tape-recordings. The lists were presented at 


a 2:2 second-rate on a memory drum. There was a 4-second intertrial interval 
for both S-R and R-S learning and a 2-minute between-stage interval. Subjects 


learning, C-C pairs should be the е 


s (garden, avenue, factory, beast, hotel, 
dress, furniture, lad, nail, clothing, 
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were given one minute to free recall the PAs, and one minute was taken to 
change the tapes on the memory drum. Four randomizations of the position 
of pairs in each list were used to minimize serial learning. The criterion of 
learning for both stages was two consecutive errorless trials. The first trial 
of R-S learning for the experimental groups constituted an aided recall (AR) 
trial: i.e., Ss were told to anticipate the new responses when given the previous 
responses from S-R learning as stimuli. The Ss assigned to R-Sr learning were 
not tested for AR. Subjects were not told during the instructions that they 
would be tested for free recall, AR, or backward learning. 


2. Results and Discussion 


а. S-R learning. The total errors to criterion for each $ were determined. 
A comparison of total error scores between Ss assigned to R-S and R-Sr con- 
ditions indicated no significant differences for S-R learning for each of C-C 
(# < 1), C-A (228 = 1.82) A-C (128 = 1.86) and A-A (t < 1). Learning 
scores for Ss given the R-Sr conditions were considered to be of interest only 
for the backward learning stage and were excluded from further S-R analysis. 
The means and standard deviations (SDs) of error rate, respectively, were C-C, 
38.13, 24.94; C-A, 32.47, 19.87; A-C, 53.13, 35.89; A-A, 118.00, 72.02 
(л = 60). These data were analyzed by an analysis of variance with stimulus 
concreteness and response concreteness treated as between-Ss factors. Signifi- 
cant effects were attributable to stimulus concreteness (F = 17.05, df = 1/56, 
p < .001), response concreteness (F = 5.49, df = 1/56, p < .05), and their 
interaction (F = 8.03, df = 1/56, р < .01). An a posteriori test of the dif- 
ference among means (3), showed that the A-A treatment differed from 
each of the other treatments, C-C, C-A, and A-C (p « .05). No other dif- 
ferences among means were statistically significant. 

These findings are consistent with previous studies, which show that con- 
crete nouns are more facilitatory for learning than abstract nouns. However, 
unlike some other reports, C was facilitatory on the response side of pairs, as 
well as on the stimulus side. Paivio (8), using the study-recall method, found 
similar results, but argued that the findings still supported the conceptual peg 
hypothesis. Since the variance on the stimulus side of the pairs was eight times 
greater than on the response side, stimulus C and I were actually greater 
aids for learning than response C and I. In the present study, the variance 
attributable to C on the stimulus side of the pairs was three times greater than 
on the response side. 

b. Free recall. The means and SDs of correctly recalled pairs for experi- 
mental conditions, respectively, were C-C, 7.73, 1.39; C-A, 6.73, 2.67 ; A-C, 


4 
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7.67, 2.36; and A-A, 6.67, 1.81. An analysis of variance for these scores yielded 
no significant differences, which suggests that the pairs were equally avail- 
able for all conditions following S-R learning. 

c. R-S learning. Table 1 presents the mean scores for AR and total errors 
to criterion for R-S and R-Sr learning. The table shows the PAs in their 
reversed backward order so that former response items now serve as stimuli. 
The first analysis was confined to R-S learning, excluding R-Sr scores. On 
both AR and total errors to criterion, the only significant effect found was for 
stimulus concreteness (F = 11.20, df = 1/56, p < .01, for AR; F = 13.04, 
df = 1/56, p < .001, for total errors). These findings give strong support 
to a relocated “conceptual peg” effect acting on and facilitating R-S recall and 


learning. 
TABLE 1 
MEAN Scores FOR AIDED RECALL (AR) AND TOTAL ERRORS (TE) To CRITERION FOR 
R-S AND R-SR LEARNING USING CONCRETE AND ABSTRACT Nouns 
Response 
Concrete Abstract 

Stimulus Measure Pairs — ES SD _ x 5р 
= AR 8.27 1.61 8.33 145 
1 R-S 4.07 4.74 4.20 3.47 
Concrete TE R-Sr 71.87 29.73 73.40 42.76 
AR 7.20 2.00 6.00 2.39 
R-S 14.07 21.10 28.61 20.16 
Abstract TE R-Sr 102.00 24.04 129.00 52.02 


as a comparison of the total error scores for R-S and 
R-Sr learning. A2 X 2 X 2 analysis of variance with stimulus concreteness, 
response concreteness, and experimental-interference conditions treated as 
between-Ss variables yielded significant main effects for stimulus concreteness 
(F = 27.95, df = 1/112,} € 001) and experimental-interference conditions 
(F = 201.23, df = 1/112, р < .001), but not for response concreteness 
(Е == 3.44). The important effect in terms of the Weiss (18) paradigm was 
the stimulus concreteness X experimental-interference interaction (F = 4.88, 
df = 1/112, p < 05). These results indicated that pairs involving concrete 
stimuli and abstract stimuli differed in their susceptibility to positive and 
negative transfer conditions. The R-S/R-Sr error ratio percentage scores 
for the conditions С.С, C-A, А-О, and A-A of 6,6,15, and 22 respectively, 
indicate that transfer effects were stronger for concrete stimulus pairs than for 
abstract stimulus pairs. It is clear that relocated peg effects and not transfer 


factors from differential stimulus imagery during S-R learning, as indicated 


‘The next analysis w 
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by the superior performance of C-A over A-C learning, determined the 
strength and the direction of backward associations. Thus, the hypotheses for 
Experiment I were fully supported for R-S learning, while only partially sup- 
ported for S-R learning. 


C. Experiment П? 


The second experiment was designed to examine S-R and R-S learning with 
the use of concrete nouns and abstract nouns as stimuli or responses with NS 
—AV 50-60 per cent (7)—as associates. On the basis of the conceptual peg 
hypothesis and the findings of Paivio and Madigan (11), Yarmey (20), and 
Yarmey and Paivio (22), it was predicted that (a) S-R learning of concrete 
noun (CN)-NS pairs would be superior to learning of abstract noun (AN)- 
NS pairs; (4) no difference in acquisition rate was expected between NS-CN 
and NS-AN pairs; (c) concreteness would aid R-S associative learning; and 
(d) facilitated backward recall and learning would occur, depending on the 
locus of the CNs. Thus, AR and learning rate for relocated R-S pairs should 
be promoted when CNs, as opposed to ANs, act as stimuli for the NS responses. 


1. Method 


a. Subjects. One hundred and twelve undergraduates served as Ss and were 
assigned alternately in order of appearance at the laboratory to one of four 
S-R conditions: CN-NS, AN-NS, NS-CN, and NS-AN. Five additional Ss 
were excluded from the experiment, two for failure to understand the instruc- 
tions, two for apparatus difficulties, and one for health reasons. 

b. Materials. Ten concrete nouns, abstract nouns, and NS were used to 
form four PA lists. The NS-CN and NS-AN PAs were the identical but 
“turned over” terms used to form the CN-NS and AN-NS pairs. The con- 
crete nouns (breast, poet, blood, officer, dress, automobile, author, factory, 
circle, and professor) and abstract nouns (duty, effort, theory, justice, method, 
thought, chance, position, style, and virtue) were chosen from the Paivio, 
Yuille, and Madigan (13) norms. All words are highly familiar—(A or AA, 
'l'horndike-Lorge (15)—and were equated for m (concrete X = 5.65, abstract 
x — 5.69). The mean C and I scores of the concrete nouns are 6.57 and 6.17, 


х == 
2.16 and 3.07. The NS (ВЕЈ, СОК, 


respectively; and of abstract nouns, 
DAQ, FOH, PUV, HYW, ООС, JEX, МАЕ, NIS) employed have AVs 
of 50-61 per cent (7). The same NS served as associates for both concrete and 


abstract nouns. 


5 Results of Experiment П were presented by the first author at the meeting of the 
Canadian Psychological Association, Calgary, Alberta, June 1968. 
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c. Procedure. The only difference in procedure between experiments I and 
II was the criterion for learning. For both S-R and R-S stages, the PAs were 
learned to a criterion of one perfect trial or 40 trials, whichever came first. 
Subjects were required to pronounce both the words and NS anticipations. 


2. Results and Discussion 


a. S-R learning. An analysis of total errors to criterion for Ss assigned to 
R-S and R-Sr treatments yielded no significant differences for NS-CN 
(2 < 1), CN-NS (t < 1), and NS-AN (¢ < 1). However, Ss assigned to 
the interference condition for learning of AN-NS pairs made significantly 
fewer errors than those in the experimental condition (the means were 92.21 
and 126.43, respectively, 26 = 2.41, р < .05). Since Ss were assigned to 
conditions randomly, by order of appearance at the laboratory, the difference 
in learning ability between Ss in the R-S and R-Sr treatments for the AN-NS 
list can only be accounted for as chance. This discrepancy must limit the sig- 
nificance of any differences in which concreteness and R-S and R-Sr learning 
are compared. Learning scores for Ss assigned to the R-Sr treatment were not 
included in the analysis of S-R performance. 

The means and SDs of total errors to criterion for each experimental group, 
respectively, were CN-NS, 55.00, 22.26; AN-NS, 126.43, 36.23; NS-CN, 
90.57, 61.13; and NS-AN, 112.50, 40.38 (n = 56). An analysis of variance, 
with concreteness and stimulus-response position treated as between-Ss factors, 
yielded significant main effects only for concreteness (F = 15,79; df = 1/52; 
э < .01). The interaction of position and concreteness was also significant 
(F = 4.44, df = 1/52, р < .05). A comparison of means by * tests showed 
that Ss learning CN-NS made fewer errors than Ss learning AN-NS (¢ = 
6.06, df = 26, p < .001). The error scores between NS-CN and NS-AN 
yielded no significant difference (2 = 1.08): 

The superiority in РА learning of CNs over ANs as stimuli, but not as 
responses for NS associates, supports hypotheses one and two. This experiment 
both sustains and extends the hypothesis that stimulus term imagery would 
facilitate recall in PA learning when response terms are not real words. 

Paivio and Madigan (11) found that high AV syllables—93 per cent (5) 
—were more easily recalled as associates to CN stimuli than low AV syllables 
—17 per cent or less (19). Yarmey and Paivio (22) found similar results 
employing NS of 70-80 per cent AV (7). The present study used NS of an 
intermediate AV range, 50-61 per cent (7). It may be concluded that if the 
response items of the PAs are of at least intermediate AV, they may be easily 
transformed into words which themselves may elicit images. The compound 
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stimulus-response image could then be formed and thereby facilitate response 
recall. 

b. Free recall. The means and SDs of correctly recalled pairs for experi- 
mental conditions, respectively, were CN-NS, 8.36, 1.63; AN-NS, 6.36, 
2.77; NS-CN, 7.28, 1.71; and NS-AN, 6.21, 0.86. An analysis of variance 
indicated that the only significant effect was for concreteness (F = 8.78, 
df = 1/52, р < .01), indicating that CNs and NS associates, regardless of 
their stimulus-response position, were more available than ANs and NS asso- 
ciates following S-R learning. 

c. R-S learning. Table 2 presents the mean scores for AR and total errors 
to criterion for R-S and R-Sr learning. An analysis of variance performed on 
the AR scores supported hypothesis three; concrete pairs were better recalled 
than abstract pairs (F = 4.32, df = 1/52, р < -05). Backward recall of 
nouns was superior to backward recall of nonsense syllables (FF = 10.39, 
df = 1/52, p < .05). The interaction of concreteness X stimulus-response 
position fell just short of statistical significance (F = 3.74, df = 1/52, ? < 
.10). Since the interaction was of interest, it was decided to compare the means 
by ¢ tests. The AR of NS responses for concrete noun stimuli was significantly 
superior to recall of NS responses with abstract noun stimuli (¢ = 3.40, 
df = 26, p < 01 ). No significant difference was found between NS-CN and 
NS-AN PAs (t < 1). The measure of AR thus lends only partial support 


to hypothesis four. 
TABLE 2 


MEAN Scores FoR AIDED Recatt (AR) AND TOTAL Errors (TE) TO CRITERION FOR 
R-S AND R-SR LEARNING Usinc Nouns (N) AND NONSENSE SYLLABLES (NS) 


Lists 
Concrete Abstract 

Locus Measure Pairs Xx SD X SD 
AR 8.21 2.30 8.14 1.77 
R-S 2.71 3.10 10.0 11.34 
NS-N TE R-Sr 6214 2825 7514 3499 
AR 7.57 1.64 5.57 135 

R-S 8.07 11.63 31.00 16.71 
N-NS TE R-Sr 121.00 61.15 195.28 82.16 


Hypothesis three was also supported for R-S learning, An analysis of 
variance of total errors to criterion yielded significant main effects attributable 
to concreteness (F = 21.58, df = 1/52, $ < 001), noun-nonsense syllable 
position (F = 16.25, df = 1/52, 5 < 001), and the interaction of concreteness 
and position (F = 5.70, df = 1/52, p < 05). Concrete nouns were clearly 


£P 


—» 
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superior to abstract nouns as stimuli (¢ = 4.06, df = 26, р < .001) and as 
responses, although at a lesser degree of significance (t = 2.26, df = 26, 
p < .05). These measures clearly indicate that C facilitated R-S learning. 
Learning of R-S pairs also indicated that the relocated stimulus imagery or 
“peg effect" differentially facilitated performance. However, since CNs were 
more available than ANs following S-R acquisition as measured by free recall, 
these results must be accepted with reservation. 

The differential strength of backward learning was also examined com- 
paring R-S and R-Sr PA learning (л = 112). Two separate analyses of 
variance were conducted in which the variables, concreteness-nonsense syllables 
and experimental-interference conditions, were treated as between-Ss_ vari- 
ables. The only significant effect found for the analysis of total error scores of 
NS-CN and NS-AN backward learning was attributable to the experimental- 
interference factor (F = 93.25, df = 1/52, $ < .001). The R-S/R-Sr error 
ratios for NS-CN and NS-AN of four per cent and 13 per cent were consid- 
ered to be equivalent, since the concreteness-syllable Ж experimental-inter- 
ference interaction was not significant. 'The analysis of total error scores for 
CN-NS and AN-NS backward learning indicated that learning with concrete 
nouns as stimuli was superior to learning with abstract nouns as stimuli (F= 
11.10, 4f = 1/52, p < .01). The R-S pairs were easier to learn than R-Sr 
pairs (Ё = 92.05, df = 1/32, р < 01), but the interaction of concreteness 
x R-S/R-Sr was not significant (F — 3.23). The R-S/R-Sr error ratio 
scores for CN-NS and AN-NS of seven per cent and 16 per cent, thercfore, 
must be considered as equivalent. Although these results may be interpreted 
agery of S-R learning has no influence on R-S 
associative strength, another interpretation is more plausible. It is likely that 
high [ nouns affect the interference of re-pairing. Consequently, there would 
be no differential interference for CNs and ANs and no significant difference 
in the interaction of concreteness X, R-S/R-Sr conditions. It may be concluded 
that CN stimuli are superior facilitators for learning than AN stimuli in both 


R-S and R-Sr learning. 


as suggesting that stimulus im 


D. Experiment ПІ 

preted the inferior recall of low AV syllable 
yllables as a failure by Ss to encode the NS 
into words, thus limiting any possible facilitation for learning by stimulus 
mediating imagery. The present study attempted to examine the influence of 
low AV NS and С on $-R and R-S learning. No differential effect was ex- 


pected for C as stimuli on either 


Paivio and Madigan (11) inter 
responses as opposed to high AV s 


S-R or R-S learning. 
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1. Method 


The experimental design was similar to Experiment II with the following 
exceptions. Forty-eight undergraduates served as Ss. The R-Sr learning 
condition was not included. The criterion of learning for both S-R and R-S 
stages was 8/10 correctly anticipated pairs or 40 trials, whichever came first. 

The concrete nouns and abstract nouns used in Experiment II were em- 
ployed. The 10 CCC trigrams (XDL, WGP, HZW, SGJ, CQZ, NCF, 
GKQ, KXR, FPJ, and BWF) employed have AVs of 17 per cent or less 
(19). Subjects were required to spell out the nonsense syllable anticipations 
and pronounce the words. 


2. Results and Discussion 


а. S-R learning. The means and SDs of total errors to criterion for the four 
groups, respectively, were CN-NS, 212.83, 61.23; AN-NS, 242.25, 63.50; 
NS-CN, 113.08, 66.32; and NS-AN, 183.25, 68.89. Concrete nouns were 
again found to be easier to learn than abstract (F — 6.44, df = 1/44, р < 
.05). An F(1,44) of 16.83, significant at the .001 level of confidence, con- 
firmed the potent influence of high z» (trigrams vs. nouns) on the response 
side of pairs (17). The interaction of concreteness X stimulus-response position 
was not significant, confirming the expectation that there would be no differ- 
ence in learning between concrete and abstract nouns as stimuli with low 
7n response items. "These findings are in agreement with Paivio and Madigan 
(11). 

b. Free recall. The mean and SD of correctly recalled pairs for each group, 
respectively, were CN-NS, 6.08, 1.71; AN-NS, 5.25, 1.53; NS-CN, 2.17, 
1.21; and NS-AN, 2.67, 2.28. The only significant effect found was attribut- 
able to the locus of nouns on the stimulus side of the PAs (F = 38.86, df = 
1/44, p < .001). No differential effect existed for concreteness-abstractness. 
The use of low AV trigrams as stimuli probably resulted in stimulus fractiona- 
tion (6). Consequently, when Ss were asked to free recall the pairs, they were 
unable, due to having learned only the first letter of the trigram stimuli. 

c. R-S learning. The means and SDs for AR for each list, respectively, 
were CN-NS, 6.58, 1.55; AN-NS, 5.92, 1.98; NS-CN, 1.58, 1.32; and 
NS-AN, 2.08, 1.70. The means and SDs for total errors were CN-NS, 
118.17, 57.48; AN-NS, 119.33, 86.51; NS-CN, 14.50, 14.50; and NS-AN, 
18.42, 22.85, respectively. For both AR and total errors to criterion, locus of 
the nouns was the only significant effect (F = 78.22, df = 1/44, p < .001 for 
AR; Е = 39.96, df = 1/44, p < .001 for errors). 
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The results for Experiment III support the hypothesis that stimulus c does 
not differentially influence either S-R or R-S learning when low m materials 
are employed as response associates. 


E. ExPERIMENT IV 


The effects of specificity-generality of concrete and abstract nouns on S-R 
and R-S learning were investigated. Specificity of nouns refers to particulars, 
while generality applies to whole classes of instances. Specific, as opposed to 
general concrete, nouns have been found to facilitate PA learning, the effects 
being greater on the stimulus than on the response side of pairs (12). In 
another study of PA learning, Paivio (10) employed a complete factorial 
design in which abstractness-concreteness and generality-specificity of the nouns 
were varied on either side of the PA lists. The findings supported the con- 
ceptual peg hypothesis. Although response specificity yielded significant results, 
both stimulus concreteness and stimulus specificity showed much larger facili- 
tating effects for learning. 

The present study investigated the effects of learning concrete specific-con- 
crete general (CS-CG), concrete general-concrete specific (CG-CS), abstract 
specific-abstract general (AS-AG), and abstract general-abstract specific (AG- 
AS) paired-nouns. It was expected that learning the above S-R pairs by the 
anticipation method would replicate the findings of Paivio (10). For AR and 
R-S learning it was predicted, from the conceptual peg hypothesis, that reversal 
of S-R PAs, CG-CS to CS-CG, would result in greatest learning. It was 
reasoned that the stimulus side of the pairs would have the highest I scores 
and, therefore, should most easily elicit mediating imagery and response re- 
trieval. Accordingly, AR and learning should decrease with R-S pairs in the 
following order: CS-CG, CG-CS, AS-AG, and AG-AS. 


1, Method 


The experimental design differed slightly from the preceding experiments. 
Each of the 48 Ss was given auditory presentation of one of the PA lists by 
tape-recordings. The nouns were presented at a 2:2 second rate, and the antici- 
as used. The criterion of learning for both S-R and R-S stages 


pation method w: 
was 7/8 correctly anticipated pairs or 40 trials, whichever came first. 
The concrete, general, and specific word pairs employed were money and 


dollar, animal and frog, furniture and table, officer and policeman, beverage 
and wine, clothing and vest, vessel and steamer, vegetable and potato. Abstract, 
general, and specific word paits were knowledge and fact, sensation and 


warmth, quality and strength, humor and joke, time and hour, justice and 
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law, season and winter, crime and robbery. According to the Paivio, Yuille, 
and Madigan (13) norms the mean C, I, and m values, respectively, for the 
four classes of words are CS, 6.86, 6.55, and 6.82; CG, 6.61, 6.09, and 6.76; 
AS, 3.84, 4.46, and 6.13; and AG, 2.63, 3.92, and 6.38. 


2. Results and Discussion 


a. S-R learning. The means and SDs for total errors to criterion, respec- 
tively, for each list were CS-CG, 1.25 and 0.92; CG-CS, 1.58 and 1.66; AS- 
AG, 3.97; and AG-AS, 3.83 and 4.14. A simple one-way classification of 
analysis of variance yielded an Ё(3,44) of 3.37, which is significant at the 05 
level of confidence. An a posteriori test of the difference among means (3) 
showed that the CS-CG group differed from each of AG-AS and AS-AG 
(p < .05). No other differences among means were statistically significant. 

These results indicated that specificity and concreteness of nouns contrib- 
uted significantly to learning of PAs. Although the differences among means 
were not as great as found by Paivio (10), the order of means from most su- 
perior to poorest learning—CS-CG, CG-CS, AG-AS, and AS-AG—adds gen- 
eral support to the mediating imagery hypothesis. 

b. Free recall, AR and Ё-$ learning. The means and SDs for free recall 
scores were CS-CG, 6.33 and 0.34; CG-CS, 6.42 and 0.76; AS-AG, 6.00 
and 1.08; AG-AS, 5.75 and 0.92, respectively. No significant differences among 
groups were found (F = 1.32). The analysis of AR scores revealed no reliable 
differences among group means: CS-CG, 7.83; CG-CS, 7.25; AS-AG, 7.33; 
AG-AS, 7.33 (F = 1.49). The analysis of variance of R-S scores also failed to 
yield significant differences among group means: CS-CG, 0.17; CG-CS, 0.75; 
AS-AG, 142; AG-AS, 1.33 (F = 1.12). It is possible that specificity-gener- 
ality of concrete and abstract nouns have no differential effect on R-S learning. 
It is also possible, however, that the relatively few PAs used in the present 
study did not permit a fair assessment of the effects of concretencss and spec- 
ificity on R-S learning. 


Е. GENERAL DISCUSSION 


The present experiments indicated that C and I of stimulus materials 
affected both forward and backward associative learning. With the exception 
of Experiment IV, on specificity and concreteness of paired-nouns, the findings 
supported the conceptual peg hypothesis for both S-R and R-S learning. The 
results, as expected from the mediating imagery hypothesis, were strongest for 
learning of noun-noun PAs and weakest for learning of noun-low AV trigrams. 

However in Experiment I, the evidence from S-R learning regarding the 


ee 
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conceptual peg hypothesis is equivocal. It was predicted that the order of 
learning superiority, from strongest to weakest, would be C-C, C-A, A-C, and 
A-A, stimulus I being the most effective variable. Since the results indicated 
that noun C was an effective variable irrespective of stimulus-response locus 
and that response C produced a significant difference between A-C and A-A 
learning scores, the conceptual peg interpretation must be qualified. An exami- 
nation of the procedure used in noun-noun PA studies which have found sup- 
port for the conceptual peg hypothesis (e.g., 14) suggests a possible expla- 
nation for the present findings. The anticipation method with a 2:2-second 
presentation rate employed in this study contrasts with the study-recall pro- 
cedure of Paivio in which the materials were presented at a 2:8-second rate. 
Since the recall of imaginally mediated associates is considered to involve mul- 
tiple stages of coding from words to images and back to words, it may be 
assumed that the shorter the recall interval, the less effective will be the 
imaginal mediation-recall process. 

It should be noted that not all investigators interpret the superiority of 
learning concrete nouns over abstract nouns in terms of imaginal mediation. 
Dominowski and Gadlin (2) argue that differences in learning between con- 
crete and abstract noun pairs should be interpreted in terms of stimulus differ- 
entiation which results in less intralist interference for high I materials. In 
the present experiments, the investigators equated concrete and abstract nouns 
on m, frequency, and word length. In addition, homogeneous lists rather than 
mixed-lists were employed. All of the above controls would tend to negate 
a stimulus differentiation hypothesis. As a consequence, the present results 
were interpreted as supporting the conceptual peg hypothesis. 

In accord with Underwood (16) it has been stated that degree of learning, 
and therefore associative bond strength, depends on the rate of PA acquisition. 
For Experiment I it follows that C-C, C-A, and A-C forward associative bonds 
were equal and were stronger than A-A associative bonds. Since forward and 
backward associative strengths are considered to correlate (4) the order of 
R-S learning superiority should have corresponded to the S-R order of learn- 
ing proficiency. In effect, the results indicated that the order of proficiency 
for R-S experimental groups was determined by conceptual peg effects, learn- 
ing being facilitated by the relocated concrete stimulus “pegs.” This finding in 
favor of the extension of the conceptual peg hypothesis to backward learning 
is unconfounded by any other significant effects. The dominance of the back- 
ward peg effect is evident in the analysis of R-S/R-Sr error ratio scores and 
of aided recall data in particular, since no previous experience of pairs in the 


R-S order had preceded the AR test. 
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These findings are of relevance to the associative symmetry hypothesis (1). 
This hypothesis states that, subject to the equal availability of stimulus and 
response items for backward recall, an association formed in the S-R direction 
is equally strong in the R-S direction. Even though no attempt was specifically 
made to test the associative symmetry hypothesis, it is apparent that concrete 
nouns and abstract nouns contribute differentially to both S-R and R-S bond 
strength as a function of the locus of the nouns. 


G. SUMMARY 


Effects of concreteness (C), imagery (1), and specificity of nouns and asso- 
ciation value (AV) of nonsense syllables, on S-R and R-S learning, were 
examined in four experiments. S-R and R-S paired-associate learning were 
highly facilitated by stimulus C and I with paired-nouns and nouns-nonsense 
syllables (7)—50-61 per cent AV—as stimulus materials. No differential 
effects were found for C and I as stimuli with low AV syllable responses (19) 
—17 per cent or less—on either S-R or R-S learning. Stimulus specificity of 
concrete nouns facilitated only S-R learning. The results were interpreted as 
supporting a theory in which high imagery stimulus items act as effective “con- 
ceptual pegs" for their associates for both S-R and R-S associative learning. 
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VISUAL CONFUSION MATRICES: FACT OR ARTIFACT ?* 
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Aberdeen Proving Ground, Maryland; and Princeton University 
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A. INTRODUCTION 


In recent years, numerous investigators of short-term memory and related 
phenomena have made considerable use of letters of the alphabet as stimulus 
items in a variety of types of studies. Many of these studies, especially those 
concerned with such factors as visual or auditory confusions in memory, make 
various assumptions concerning the probability with which perceptual confu- 
sions should occur between given letters. These assumptions are usually based 
on (a) intuitive feelings or a priori definitions, such as the deduction that “I” 
is more likely to be confused with “Т” than with “О” because "I and Т look 
alike," whereas "I and О look different" (1, 2); (b) confusion matrices, 
such as those of Gibson, Osser, Shiff, and Smith (3)—which was a by-product 
of a study dealing with the development of grapheme discrimination in chil- 
dren (6)—and of Hodge (5)—which was similarly a by-product of a study 
dealing with the legibility of a uniform-strokewidth alphabet (4); or (c) pre- 
liminary studies on a segment of the alphabet of particular interest to the in- 
vestigation at hand (7). 

Each of these approaches involves certain problems. The dangers in the 
intuitive approach are obvious. On the other hand, the utilization of such 

atrices as those generated by Gibson or Hodge relies on the implicit assump- 
tion that the pattern of confusions between letters of the alphabet is somewhat 
independent of the method of stimulus presentation employed and of the diffi- 
culty of the task. Finally, the preliminary study approach is wasteful because 
it requires each individual investigator to collect his own confusion data. 

The major purpose of the present experiment was to determine if there is 
any evidence for the common assumption that there exists a basic “pattern of 
confusions” between upper case letters of the alphabet. The duration of 
stimulus exposure was manipulated to generate two confusion matrices. Fur- 
ther, the data were collected in a fashion that made direct comparison possible 
with the data previously generated by Hodge (5) and by Pew and Gardner 
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(8). It was hoped that while the total number of confusions would vary be- 
tween matrices, a pattern of confusions would emerge that would be inde- 
pendent of the exposure technique employed (tachistoscopic versus free view- 
ing) and of overall error rate (manipulated by varying stimulus exposure 
duration). 

B. METHOD 


1. Subjects 


Fifty U.S. Army enlisted men between the ages of 18 and 25, each with at 
least 20/20 vision (uncorrected), served as Ss. All Ss spoke and read English 
as their native language. 


2. Apparatus 


Black Chart-Pak “deca dry” upper case letters, Futura medium font, 36 
point (approximately 3/8 inches high) were individually exposed through 
channel A of a Gerbrands two-channel tachistoscope. Each letter was mounted 
in the center of a 7-3/4-inch square white card. The intensity of the stimulus 
field was .0024 mL. A white fixation cross composed of bisecting 5/8-inch lines, 
1/16 inch thick, on a black background was presented through channel B. The 
intensity of the cross was .001 mL. 


3. Procedure 


Ss were dark-adapted for 25 minutes. The experimental room was darkened 
except for a small red pilot light. 

Ss were instructed in the operation of the tachistoscope and then received 
18 practice trials with the numerals one through nine. Each numeral was pre- 
sented once with an exposure time of 400 msec and once with an exposure 
time of 200 msec. Each stimulus presentation was preceded by a one-second 
exposure of the fixation cross. Ss who failed to identify properly a majority 
of the numerals were disqualified from further testing. Upon successful com- 
pletion of the practice trials, each 8 was given two blocks of 52 trials each 
(two exposures of each letter) utilizing the upper case letters described above. 
One block of trials was presented with an exposure time of 200 msec, the other 
with an exposure time of 400 msec. Blocks (exposure times) were counterbal- 
anced across Ss. The sequence in which the individual letters were presented 
was determined at random, independently for each 8. Each letter of the alpha- 
bet was presented a total of 100 times (across Ss) at each exposure duration. 
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4. The Pew and Gardner Procedure 


Pew and Gardner (8) also generated a confusion matrix using tachistoscopic 
exposure of upper case letters. Black letters, prepared with a Leroy lettering 
set, pen 324, templet #61 0250-425 C (approximately .425 inches high) on a 
white background were exposed one at a time with a Gerbrands two-channel 
tachistoscope. In contrast to the present experiment, the testing was conducted 
The stimulus field was at full intensity (estimated to be ap- 
-L), and exposure duration (manipulated by superimposing 
a masking field of bits and pieces of letters) was varied from 8 to 8 and within 
Ss according to an iterative technique which attempted to set the error rate for 
each S at about 50 per cent. The average error rate obtained by this technique 
for the 20 Ss tested was actually 45.33 per cent and the average exposure 
duration was 29.72 msec with a range of 15-50 msec, Each $ viewed each 
letter of the alphabet 10 times, thus each letter of the alphabet was viewed a 


total of 200 times. 


in a lighted room. 
proximately two ft. 


5. The Hodge Procedure 


Hodge (5) generated a confusion matrix utilizing an altogether different 
procedure. Fifteen Ss each viewed white stimulus cards each containing all 
26 letters of the alphabet. The black upper case letters (approximately .24 
inches high) were prepared with Leroy templet :#3240-240 CL with Leroy 
pen numbers, 1-7. On each of 28 different cards the letters were arranged in 
a different random order, but were always presented in four rows of five letters 
each and one row of six letters. Four cards were prepared with each pen 


number. 
The test cards 
36-inch flat-black enclosure. The lu 


and illuminating sources were mounted in an 18 by 18 by 
minance of the test card background was set 
at 25.8 ft.-L. The test cards were first shown to Ss at a distance of 300 cm, 
and moved closer between trials in multiples of 10 cm; the number and size 
of steps varied among the Ss. S’s task was to read off the letters on the test card 
as he recognized them. He was instructed to report a blank if he could not 


a letter. The criterion employed was correct recognition of all 26 


recognize а С > : і 
letters of the alphabet оп two successive trials. This technique resulted in each 


letter being presented a total of 1218 times. 


C. RESULTS 
cies obtained at exposure durations of 200 msec and 


The confusion frequen 
d 2 respectively. The analogous Pew 


400 msec are presented in Tables 1 an 
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TABLE 1 
CONFUSION MATRIX: STIMULUS DURATION 200 Msec 


Stimulus letters 


Ra & B C D E FCG ин 1,] KLM N 
A 1 1 1 1 2 £ 2 + 
B * & s @ oX 1 @ d 3B d 
С 1 2 3 2 3 1 6 4 
D 5 1 1 2 i 3* 3 

E 1 1 1 1 1 5 

В 1 1 1 8 з 17 2 4 

G 1 6 10 1 i à 4 

H 1 1 2 1 1 2 J 
I 1 3 1 10 1 3 22 + ló 1 1 
J 2 1 2 4 1 9 2 2 2 
K з 2 í 4+ 4 1 2 1 
L 3 3 1 40 4% 1 1 2 3 1 1 
M 4 2 1 1 2 1 
N + 2 » qd d$ $$ i Ww i # 
[9] + ж Ш 133 2 3 2 

Р 1 4 14 3 s * f a 
Q гта з 3 1 

R з ó 1 3 3 { 1 9 

$ + 1 2 1 1 1 
T 1 2 4 13 1 13 1 8 i 
U 1 2 з 2 2 4 1 2 

у LI d 2 

үу 1 1 
X. 2 1 1 

Ү 1 d ! Z $9 X ш * 3 
Е 3 1 2 ж d 1 


Total 28 49 37 34 57 72 30 35 44 51 42 59 17 12 


and Gardner (8) data appear in Table 3; the Hodge (5) data in Table 4. 
The italicized cells in each matrix indicate confusions constituting five per cent 
or more of the number of presentations within that matrix. 

In Figure 1, the per cent of total presentations of a stimulus letter that led 
to confusions have been plotted as a function of the stimulus-response pairs 
for each of the confusion matrices presented. In order to provide some indi- 
cation of the extent to which similarities exist in the pattern of confusions 
across matrices all stimulus-response pairs that led to a five per cent level of 
confusions or better in Table 1 were rank ordered and plotted as shown. The 
corresponding levels of error for each stimulus-response pair in the other 
matrices were then plotted. Those letters in these latter three matrices which 
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TABLE 1 (continued) 


-Stimulus letters 
s TiU V W X Total 
5 20 
54 
31 
30 
16 
30 
47 
22 
143 
46 
59 
47 
17 
65 
112 
40 
17 
40 
24 
67 
23 
2+ 
13 
3 1 14 
15 4 3 5 ++ 
3 3 15 


40 63 36 39 12 6+ 42 46 1060 


E 
N 


R 

2 1 1 1 

4 $ 1 
1 


1 
1 


+ю d 
To do 


о u 
- 


w 


ix 
m Ie 

мә 

ne 
FRE м шю жю 


кө жазыш ый pu ул ЖУ 
RHE с н en 


meee 


30 1 + 


N % 

Hes кыды Sy 
Naum 
N 

vage 

= зоо кою ы 


ми ядачоляочож&где-шщоз=шОош>|® 
SS 


Total 13 41 46 5l 


| Note: Forty-one per cent of the presentations resulted in confusions, The italicized 
cells contain errors constituting five per cent or more of the total presentations of a 


letter. 
a R = response. 


criterion and yet are not shown in Figure 1 are 


exceeded the five per cent e 
asis of the level of error obtained by 


shown in Figure 2, rank ordered on the b 


Pew and Gardner (8). | , 
Finally, to facilitate further the assessment of the similarity of the results 


obtained from study to study, the 15 stimulus-response pairs which resulted in 
the most confusions are shown in rank order for each matrix in Table 5. The 
letters used to prepare the table were identical to those utilized in each of the 


studies, except for the difference in size. 
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TABLE 2 
Conrusion Matrix: STIMULUS Duration 400 Msec 


Stimulus letters 


R A B C D E F GH I J K L M N 
A 1 1 1 1 5 
B 2 3 5 1 3 1 1 1 1 
с 1 2 + 3 

D 1 i 4 

E 1 3 2 » 1 
F $ à d 4 

G 1 3 8 2 1 

H 2 2 i 2 
I 1 1 2 18 1 2 24 I g 2 
T i 1 3 i # 2 

K 2 1 
L 2 2 2 6 1 2 1 

M 6 

N 1 1 3 1 2 wt 4 
о 4 6 1 1.40.1 8 

Р 1 3 1 45 2 

Q 1 4 2 

R 2 3 2 1 3 

S 1 1 

T 1 Gi 5 2 3 
U 1 1 1 

у 1 1 

WwW 1 1 1 2 
x 1 1 

Y 2 1 
2 1 1 


Total 8 23 18 14 29 55 18 21 15 41 16 28 17 5 


D. Discussion 


The two matrices stemming from the present study were generated under 
identical conditions except for a change in exposure duration. Increasing the 
exposure duration from 200 msec to 400 msec effectively reduced task diffi- 
culty as indicated by the decrease in total confusion errors from 41 per cent 
to 22 per cent. Of greater interest to the present study, however, is the extent 
to which the pattern of confusion errors changes as a function of exposure 
duration. It would appear from inspection of Figure 1 that a "best fit" curve 
for the 400 msec data would have the same general form as the 200 msec data 
(i.e., on the average the rank order position of letter pairs seems reasonably 
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TABLE 2 (continued) 


Stimulus letters 
о Р Q R S Т U VW X Y 2 Total 


4 ы 4 1 d K 


Г] 
v: 
н лә 


W 
ою 
= t 
EE 
н н 
HANN 
ю 
© 


= 
NNN 


14 


cüR-HmoO"Unwdugouw»|3 


о 
нл € un 
w 
a 


= 
ка 

to oo 

we ә 
p 
> 
m 
ч 
a 


1 1 1 T 
Total 2 25 22 33 32 45 20 9 7 29 25 23 578 


Wole Twenty-two per cent of the presentations resulted in confusions. The italicized 
cells contain errors constituting five per cent or more of the total presentations of a 
letter. 

a R = response. 


NHHZ4ddoxosozz 
^ 


consistent). This process of averaging, however, is somewhat misleading because 
it eliminates local inconsistencies in the data. Assume, for example, that one 
wished to predict the relative confusability of two letter pairs under the 400 
msec condition based on data collected at 200 msec. Looking at the 200 msec 


data one would predict that DO confusions occur more frequently than SB 
sec data, however, reveals the reverse to 


tend to diminish as one deals with 
In short, while 


confusions. Examination of the 400 m 


be true. Such inconsistencies, of course, 
letter pairs that are more extremely separated on the curves. 
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[7] 
2 
о 
o 
2 
i 
= 
o 
© 
wm-——-—-a 200 msec 
H ima 400 msec 
z O0 Pew and Gardner 
ш е—ә Hodge 
о 
с 
ш 
n. 


JXFDLVCFKFGISP OL BAN IKELGRBBJLSUXYYZBEHLRTXMX 
IKIOIYOPNTOTBI KOGILNJRF TGNGRTCOJNITY DBBEPJANR 
STIMULUS — RESPONSE PAIRS 


FIGURE 1 
Per CENT OF TOTAL PRESENTATIONS OF Елсн SriMULUs LETTER LEADING TO 
CoNFUSIONS AS A FUNCTION OF STIMULUS-RESPONSE PAIRS AND STUDY 
Only those stimulus-response pairs that led to at least a five per cent level of con- 
fusion under the 200 msec condition are included. 


pondence between the 200 msec and 400 msec matrices, 


there is a general corres 
fic confusions would seem to leave something to be 


predictions about speci 


desired. 
When the results of the present study are compared with those of other 


investigators, the lack of similarity between matrices is even more apparent. 
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45 


304 : 

H m-——-—-a 200 msec 
A-.——--4 400 msec 
eei © Pew and Gordner 

25 ; с—ә Hodge 


PERCENT CONFUSIONS 


STIMULUS — RESPONSE PAIRS 


FIGURE 2 


L PRESENTATIONS OF EACH 
ION OF STIMULUS-RESPONSE PAIRS AND STUDY 


airs that led to at least a five per cent level of con- 
1 are included. 


Per Cent ОЕ TOTA. STIMULUS LETTER LEADING TO 
CoNFUSIONS AS A FUNCTI 


Only those stimulus-response pairs 
fusion and that are not shown in Fig. 


ner (8) study, task difficulty was essentially 
the same as the 200 msec condition of the present study (45 per cent and 
he total presentations resulting in confusion, respectively). 
f Figure 1 with Figure 2 and examination of Table 5 
illustrate the almost total lack of correspondence between the patterns of 
error underlying these matrices. An equally discouraging result is obvious 
when one compares the present data with those of Hodge (5). The Hodge 
data fail to compare well with either of the matrices generated in the present 


study or with the data of Gardner and Pew. 
Some of the differences between studies might be accounted for on the basis 


In the case of the Pew and Gard 


41 per cent of t 
However, comparison 0 
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TABLE 3 
CONFUSION MATRIX: AFTER PEW AND GARDNER (1965)а 


Stimulus letters 


R A В С D Е Е С н 1 J K L M 

A 1 2 5 5 1 3 3 1 6 4 

B 1 3 2 4 2 + 4 1 

(9 1 6 5 11 6 36 5 5 2 6 11 

р ї 17 4 6 11 5 8 2 2 9 

Е 2 10 1 27 1 5 2 2 2 

F 1 1 9 6 5 6 4 

G 1 4 4 1 5 3 3 1 2 2 1 

H 2 3 3 7 2 ? 6 

I 1 1 3 2 3 » 

J tf ъъ @ d$ 4 1 5 10 з 1 

K 6 3 5 7 5 4 3 

L 1 4 1 4 10 3 1 

M 1 2 12 5 1 1 2 

N $ d 1 6 5 BH 42 8 2 6 1 26 

о 2 4 39 9 1 3 24 1 3 2 1 4 

Р 4 1 3 * | 3 6 1 4 3 

Q 2 1 4 1 2 

R 2 3 8 9 2 3 6 t 6 4 1 

S 4 1 6 2 2 3 5 2 

т 7 13 7 30 2 10 12 1 

U 2 1 2 3 4 1 31 16 76 6 14 12 

у 2 2 1 1 1 6 8 9 2 10 

wW 1 1 4 4 5 2 7 2, 16 

xX 2 2 3 3 2 9 2 

y 1 1 2 3 8 

Z 2 9 3 2 2 4 $ d 
110 137 8 


Total 32 64 89 43 102 127 73 156 148 115 


of differences in the styles of letters employed. For example, in both matrices 
generated from the present study, JI confusions ranked high, while they did 
not occur at all in the top 15 ranks of either the Pew and Gardner (8) or 
Hodge (5) study. It can be seen from Table 5 that the "deca dry" J has а 
very small tail relative to the Leroy J. This factor alone could presumably 
result in more confusions with I, especially since the Ss were not familiarize 

with the individual letters prior to their tachistoscopic exposure. Similar expla- 
nations can account for differences across studies between other pairs, such as 
TI where in the present study, the bar crossing the Т was somewhat shorter 
than in earlier studies. In short then, some of the differences between the 


present study which used “deca dry" transfers and the previous studies both of 


m3 


5 
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TABLE 3 (continued) 


Stimulus letters 
S T sU u^ Moa Be M 
" 
T 
2 


>= 
= 
z 
© 


Hoe 
н d оо om о о | № 
m 
> 
a 


13 


N 
ч 
© 
н 
ое а лош лл | a 
Cee eee te ш 


RI 
г 


ка 
OVES җе Ob C казф ок «а ко ы 
nueu о ANNU 


Cv €») ө ш Юю que ы 


| з Чою с wn 
> 
© 


110 


we 


NNN бє = 
t 
оо 
^ 
о о л 
we NO кю юш 
- 
(wc o 
€ 
% 


ы 


ка 
FASHAYUN Ф о оо У о Фо + э + о DO DO о $ m 


ene 

e 

N ë 
[IN 
to 

Un о 

MM 


- 


+ - FSH 
- 
Puau 


1:44 3 10 
7 1 4 17 


[- o 
= 
a 


NdMZ4ddewounozZEu"umW--4mnowumugouw» 
s 


83 129 75 46 94 38 74 68 143 134 81 2357 


resentations resulted in confusions, The italicized 
f the total presentations of a 


Total 83 26 


Note: Forty-five per cent of the p. 
cells contain errors constituting five per cent or more 0: 


Nit has been granted by Dr. Richard A. Pew and Gerald T. Gardner for 
the use of their unpublished data. 

b R — response. : 
which used letters generated with a Leroy templet can be attributed to seem- 
ingly minute differences in style. Finally it should be remembered that the 
Hodge (5) Ss were allowed to report а blank if they did not recognize a 
letter, whereas Ss in the other two studies were required to identify every 

ts for the somewhat lower confusion rate noted 


stimulus. This not only accoun ] f 
by Hodge but also may account for some of the differences in rank order of 


confusions. 
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TABLE 4 
ConFusion MATRIX: AFTER HODGE (1962)® 


Stimulus letters 


Rb A B [e D E F G H I ТЕ LM N 
A 1 

B 1 1 

© 3 14 1 

D 6 1 1 

E 1 1 4 

F 1 3 1 1 

G íi 25 1 H 

п 3 1 7 
I 

J 3 

K 1 1 1 1 1 2 
L 1 1 3 1 1 26 

M 16 1 

N 2 71 2 

o 2 3 12 16 

P 5 7 1 

Q 1 2 15 

R 1 1 ‚2 4 8 2 
S 33 1 3 41 2 
qu 3 ï 2 

U 1 2 1 7 

у 

Ww 1 1 5 1 
х ] 19 

Y 1 1 

Z 1 1 1 1 


Total 4 63 31 26 10 13 9+ 97 32 2 «#33 | 16 14 А 


In summary then, there is little evidence for the common assumption that 
there exists a basic “pattern of confusions” between upper case letters of the 
alphabet. When tachistoscopic exposure and impoverished viewing conditions 
were used, a decrease in exposure duration resulted in the expected increase 
in task difficulty, but examination of the resulting matrices revealed only 
moderate similarity in the patterns of errors. On the other hand, when task 
difficulty was held constant while viewing conditions were modified (Pew and 
Gardner versus the present study), there was virtually no correspondence 
between the resulting pattern of confusion errors. Similarly, when the Hodge 


data were compared with those generated by either of the tachistoscopic tech- 


niques, correspondence was minimal. 
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TABLE 4 (continued) 


Stimulus letters 
[9] Р Q R Sru V W X Y 7 Total 


1 6 


10 


3 142 


[m 


102 1 


21 


NA4MZ4ddemWouvozZu"mu-omousuog» = 


1 


Total 85 11 187 2 13 7 8 


45 


12 


3 43 


5 
24 


63 


2 


10 
914 


nt of the presentations resulted in confusions, The italicized cells 


Note: Three per ce e 
ien errors constituting five per cent or more of the total presentations of a letter, 
а Permission has been granted by the author and the publisher for the data which 
appeared on p. 42 of Hodge, D. Č., Legibility of a uniform-strokewidth alphabet: I. 
Relative legibility of upper and lower case letters. J. Eng. Psychol., 1963, 1, 34-46. 
b R = response. 


that confusion matrices are a function of the procedures and 


It appears, then, а › 
techniques by which they are generated. Considerable research will undoubt- 


edly be required to isolate systematically all the pertinent variables involved. 
Such variables as exposure duration, report technique (i.e., forced versus free 


report), and letter style clearly warrant further study. In the interim it 
would appear that investigators of short-term memory and related phenomena 
wishing to make assumptions concerning the probability with which perceptual 
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TABLE 5 
RANK ORDER OF CONFUSIONS FOR THE Four MATRICES 


Fisher 200 | Fisher 400 | Pew&Gardner Hodge 

% % % % 
nani S R 20 а SR jon} SR Wem 
| T ı |35| т1 |34| QO 55| QO |84 
2| QO |30| J I |24 JU | 38| 96 6 
3 j | |22| QO |18 HN 21 HN |59 
4 х К |201 F I 18 co |195| YT |45 
5 Е І 18 L I 17 GC I8 GS |34 
6 DO |17 FP |15 CG 16 ос 128 
Ў L 1 16 хк l4 HU 155 VY 28 
Bi VY 115 R K 1 ГТ 15 BS |28 
9 с © 14 GO 10 PD 15 E" 2 
O| FP |14 PI 9 FE |i35| CG 2 
1 KN 114 5 В 9 MN I3 ор |18 
{| FT |B S'GIS RP |I25| KX 16 
51 GO 16| CG |B wv |125] OG 15 
l4 | T I3 jJ T T GO l2 GO 15 
I5 S B I3 DO 6 VW l2 HM 15 


confusions exist between letters of the alphabet must make their test procedures 
identical with those accompanying an existing confusion matrix or conduct 
preliminary investigations with procedures comparable to those to be used in 


subsequent efforts. 


Е. SuMMARY 


Perceptual confusion matrices were generated with the use of tachistoscopic 
exposure of upper case letters of the English alphabet at each of two exposure 
durations. The resulting matrices were compared with those generated by 
Hodge (5) and Pew and Gardner (8). Little correspondence was noted be- 
tween the pattern of confusions obtained in each study. Thus, there was no evi 
dence for the common assumption that a basic “pattern of confusions" exists 
between letters of the alphabet. Implications for studies of short-term memory 
were discussed. 
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FURTHER STUDY OF PERFORMANCE ERRORS ON RAVENS 
PROGRESSIVE MATRICES (1938)** 


Rescarch Division, Central Islip State Hospital 


CHARLES SHEPPARD, DIANE FIORENTINO, Lois CoLuins, 
AND SIDNEY MERLIS 


A. INTRODUCTION 


Significant differences in reasoning errors on the Ravens Progressive Ma- 


trices (RPM) were reported between sociopathic and schizotypic drug users. 
Performance of schizotypic patients was more erratic; they committed more 
avoidable errors than sociopathic patients (12). 
This study seeks to extend previous work by 
mance of three additional groups of patients. 


B. METHOD 

n to the narcotic unit at Central Islip 
and a battery of psychological tests 
lidity of patient response, no 


examining (RPM) perfor- 


Within five days of their admissio 
State Hospital, a short social history form 
was offered each patient. In an effort to ensure va 


one was coerced into testing. 

‘The social history form was designed to obtain biographical, educational, 
and occupational experience, as well as history of drug use. The psychological 
test battery included the Ravens Progressive Matrices (7), Institute of Per- 
sonality and Ability Testing, Eight Parallel-Form Anxiety Battery Form-A, 
IPAT-8-A (8) and Minnesota Multiphasic Personality Inventory, MMPI 


(2). 


Data were gathered from 396 patients committed to the unit by a probate 


court procedure for a 90-day treatment period.” The characteristics of the 
first hundred patients have been reported elsewhere and can serve as compara- 
tive information, since the characteristics of the population have remained rel- 


atively stable throughout the testing period (9, 13). 


* Received in the Editorial Office, Provincetown, 
1968, and published immediately at 35 New Street, 
right by Th ý N ў $ 

1 This ЕИ ааыа in part by Public Health Service Grant No. MH-05096- 
06 from the National Institute of Mental Health. _ . ‘ 

2 The authors thank Francis J. O'Neill and Leslie Eber, M.D. for their cooperative 
efforts in making the patients available for testing. They thank Geraldine Burkic, 
M.A., Miss Lucy Lemmer, Miss Sue Rosenberg and Rita Kaplan, M.A., for their as- 
sistance in testing the patients. 


Massachusetts, on November 4, 
Worcester, Massachusetts. Copy- 
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{All MMPI profile sheets were separated from the patients’ record folders, 
given an identification number, then sorted into groups by profile pattern. 
Objective configural rules were observed in classifying MMPI records (1, 5, 
6). Three subtypes of patients were chosen for further analysis, those defined 
by a (42’) secondary sociopathic pattern (N = 20), а (428°) paranoid pattern 
(N = 19), and a (987’) schizophrenic-mixed pattern (№ = 15). Descrip- 
tion of the patients sampled indicates reliability of the profile assignment. An- 
alysis of variance established significant P ratios, at the .01 level, on seven 
MMPI scales (see Table 1). 

Subsequent ¢ tests demonstrated that the secondary sociopathic group scored 
significantly higher than the schizophrenic-mixed group on the К (z = 3.04), 
(5 < .01), Pd (ż = 2.04, р = .05), and D (t = 2.78, р < .01) ; whereas 
the schizophrenic-mixed group scored higher on the Pa (ғ = 5.43, p < .001), 
Ре (2 = 4.27, р < .001) and Ma (2 = 7.38, р < .001) scales. Significant 
mean differences ¢ were calculated between the paranoid and schizophrenic- 
mixed groups. 

The paranoid group scored significantly higher on the К (7 = 3.04, p < 
01), D (t = 2.78, р < .01), Pd (t = 3.63, р < .01) ; whereas the schizo- 
phrenic-mixed group scored higher on the Pt (2 = 2.94, р < .01) and Ma (t 
= 5.40, р < .001). scales. Significant mean differences were calculated be- 
tween the secondary sociopathic and paranoid groups. 

The paranoid group scored significantly higher on the Pa (2 = 5.37, p < 
001), Sc (2 = 4.27, р < .001), but significantly lower on the Ma (¢ = 
2.17, р < .05) scale than the secondary sociopaths. The data demonstrated 
statistical differences between the three MMPI profile types. No significant 
differences were noted among the. groups in RPM centile scores, age, duration 
of heroin use, years of formal education, or ІРАТ-8-А centile scores (see Ta- 
ble 1). With the definition of the sample established, patients’ RPM. answer 
sheets were separated from their records, given an identification number, then 
scored for avoidable errors. 

To establish whether an error was avoidable, it was necessary to determine 
if the patient possessed the ability to solve the item. In accordance with the 
RPM. design and empirically established item difficulty (10), patients missing 
an item then solving other items of greater difficulty have the reasoning ability 
to solve the easier item. The lowest difficulty (p level) the patient consistently 
attained was taken as the best estimate of his reasoning capacity. This cutoff 
Score was used as a point of departure in scoring avoidable errors. Items missed 
with higher р level (easier items) were considered avoidable errors, since they 
required less conceptualization to solve them. Thus each patient was used as 
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his own control. A failure to solve an item whose difficulty level was within 
the testee's range of ability, as determined by his performance, was scored as 
an avoidable error. 

Reliability and construct validity of the scoring technique were defined by 
product moment correlation coefficients measuring the interrelationship be- 
tween RPM centile score, lowest item difficulty level, and number of avoid- 
able errors for each group separately. Tests of significance ? were computed to 
test the mean differences in the number of avoidable errors committed by each 


profile group. 


C. RESULTS 


Before evaluating the frequency of avoidable errors committed by the dif- 
ferent profile pattern groups, it was necessary to demonstrate the reliability of 
the technique for scoring avoidable errors. Estimate of reliability may derive 
from internal consistency with regard to measures of association between RPM 
centile and item difficulty cutoff scores and between RPM centile and number 
of avoidable errors across the three profile groups. 

Product moment correlation coefficients measuring the relationship between 
patients’ RPM centile score and item difficulty level equalled —.88 for the 
secondary sociopaths, —.85 for the paranoid group, and —.88 for the schizo- 
phrenic-mixed group. These high negative correlations were significant from 
zero at less than the .001 level. Tests of significance ¢ between pairs of corre- 
lations demonstrated no difference. The consistency of the relationship across 
profile pattern indicated patients achieving higher RPM centile scores solve 
the more difficult test items regardless of type or degree of illness. 

Consider also the relationship between RPM centile scores and number of 
avoidable errors. Product moment coefficients equalled —.15 for the secondary 
sociopaths and —.06 for the paranoid and schizophrenic-mixed groups. The 
low, negative correlations were not significant from zero, suggesting no rela- 
tionship between RPM centile score and number of avoidable errors. Tests of 
significance ¢ between pairs of correlations demonstrated no difference among 
the groups. Combined data show avoidable errors were scored when a patient 
failed an item that was within his capacity to solve. The consistency of the re- 
lationship across groups argued for the reliability of the empirical procedure 
for scoring avoidable errors. With the reliability of the procedure of scoring 
avoidable errors defined, a test of the hypothesis of no difference between the 
three profile types was undertaken. 

The mean number of avoidable errors, the standard errors of the means, 
and ¢ values are seen in Table 2. Both the secondary sociopathic and schizo- 
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phrenic-mixed groups committed significantly fewer avoidable errors than the 
paranoid group. The hypothesis that type and degree of emotional disturbance 
result in differences in the frequency of avoidable errors was supported. 


TABLE 2 
MEAN NuMBER OF AVOIDABLE ERRORS, STANDARD ERRORS OF THE MEANS, 
t VALUES AND N FOR THE THREE MMPI PROFILE TYPES 


un 42' 428" 987" 
Statistic pattern pattern pattern 
кз 3.1 5.5 34 
SEn 59 73 “63 
N 20 19 15 
Note: 42/428, t = 2.62, р = .05; 42'/987', t = 4l, N.S.; 428'/987’, t = 2.18, 

b= 05. 


D. Discussion 


In an earlier study patients defined as sociopathic and schizotypic, on the 
basis of MMPI profile patterns, were shown to differ significantly in the 
M (12). These data should be 


numbers of reasoning errors made on the RP 
# negative findings (3, 4). 


considered exploratory in view of the past history 0: 
‘The present data tend to confirm and extend previous work. 

Patients classified with +2’ MMPI patterns may be considered as 
They differ from patients classified by 49° MMPI 
' in their depression, hysteria, and lower hy- 
similar in the number of avoidable 
lled 3.4 for primary 


“secon- 


dary sociopathic” types. 
patterns, or "primary sociopaths,’ 
pomania scores. These groups are highly 
errors committed. Mean number of avoidable errors equa 
sociopaths and 3.1 for the secondary sociopathic group. 
428’ patterns may be considered paranoid personality 


Patients classified with 
types. The 987’ pattern combines elements of manic, schizophrenic, anxious 
behavior and may be considered as schizophrenic-mixed type. It was expected 


that these groups might be similar in their performance to the earlier studied 
psychotic group. This expectation was not confirmed. The schizophrenic- 
mixed patients were similar to the sociopathic groups (X = 3.4), while the 
schizotypic and paranoid patients were similar (X — 5.1 and 5.5) in their 
performance. Further work is in progress to examine these differences. 


E. SUMMARY 


the existence of reasoning errors in psychotic pa- 


In an attempt to identify 
isers defined as secondary sociopaths 


tients, the performance of male narcotic u 
(М = 20), paranoid (№ = 19), and schizophrenic-mixed type (N = 15) 
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by MMPI profile type was analyzed for avoidable errors on the Ravens Pro- 
gressive Matrices. An avoidable error was defined as a failure to solve an item 
whose difficulty level was within the testee’s range of ability to solve as mea- 
sured by his performance. 

Construct validity was demonstrated with regard to intercorrelations of 
RPM centile score, item difficulty levels, and number of avoidable errors. 
Tests of significance ¢ showed paranoid patients committed more avoidable er- 
rors than the secondary sociopathic and mixed-schizophrenic patients, but no 
difference was noted between the mixed-schizophrenic and secondary socio- 
pathic patients. 
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COMPARISON BETWEEN AMERICAN PERMANENT 
RESIDENTS OF ISRAEL: PART I, 
AMERICAN BACKGROUND* ! 


B'nai B'rith Hillel Foundation at Purdue University 


GERALD ENGEL 


A. INTRODUCTION 


Comfortable American Jews do not settle in numbers in Israel. They re- 
main within the structure of the American community (9, 16, 24). American 
Jews living in Israel observed their own homeostatic adjustment to life in 
America was gradually overcome by a need for personal fulfillment in Israel 
(13, 15, 26). American students at Hebrew University are similarly drawn 


to Israel (8). 

Today the Jew in the United States and Canada is seldom depicted as a 
marginal man struggling to adjust to the majority’s culture (25). This mi- 
nority has benefitted from cross-fertilization (6). 

Nevertheless, members of this accommodating cultural minority still expe- 
rience disturbing dissonance (12), as well as creative dissonance (10, 11). Ac- 


culturation has simultaneously reduced the fear of anti-Semitism while increas- 


ing intermarriage (17, 18, 19, 20, 21), assimilation of materialistic ideals, and 


racial prejudice (1, 4). 

Whether those who leave America for Israel are more concerned about 
some areas of intergroup and interpersonal relations is explored in this study 
of native American Jews now living in Israel who became permanent residents 
five years, 1962 through 1966. During consideration of their Amer- 
ided for observing to what extent American 


to the majority culture (14), as well as by 


during the 
ican background, a basis is prov 
aliya is motivated by a reaction 
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a personal need for Jewish identification and “moral affirmation” (2) in 
Israel. 
B. SUBJECTS 

From an official list of permanent residents of Israel the names of 780 
Americans born in the United States or Canada were selected, comprising all 
native Americans who became permanent residents of Israel during the years 
1962 through 1966, and who were 20 years of age or older by the end of 1966. 
Seventy-seven subjects were eliminated, including six who said they left Amer- 
ica as infants, six who were deceased, and 65 who were not in Israel] from 


TABLE 1 
BIRTHPLACE, FAMILY BACKGROUND, AND AGE OF ARRIVAL IN ISRAEL! 


Percentages 
Nonreligious Religiously oriented 
Question N = 188 N = 255 
Place of birth: (N = 188) (N = 255) 
U.S.A. 89.4 91.4 
Canada 10.6 8.6 
Father born in: (N = 188) (N = 253) 
America 30.3 25.3 
Israel 11 1.6 
Other 68.6 73.1 
Mother born in: (N = 187)** (N = 253) 
America 43.3 31.6 
Israel Td 3.6 
Other 55.6 64.8 
Home was religiously: (N — 186) (N 22248) 99€ 
Orthodox 134 62.1 
Conservative 26.9 24.2 
Reform 11.3 3.6 
Culturally Jewish 32.8 8.5 
Other 15.6 1.6 
Home was Zionistically : (N — 183) (N = 249)*5* 
anti-Zionist 3.3 24 
neutral 58.5 29.3 
Zionist 38.3 68.3 
First trip to Israel at age: (N = 188) GN =:255)* 
under 24 50.0 59.6 
25-34 26.1 26.3 
35 & over 23.9 14.1 


а All tables derived from BMDO2s—Contingency Table Analysis—Version of 
March 11, 1964, Health Sciences Computing Facility, University of California at Los 


Angeles. 
2 
* х“ 
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March through August 1967 when this questionnaire was administered. Of 
703 potential subjects 443 cooperated, representing a 63 per cent response. 


C. PROCEDURE 


A brief statement at the beginning of the four-page self-administrating 
ative Americans in Israel were receiv- 


questionnaire advised recipients that n 
ndent research project to increase 


ing the questionnaire as part of an indepe 
understanding of American aliya (immigration). Subjects were assured re- 


sponses would be processed anonymously. 
Subjects were asked to check biographical background, relation to parental 


TABLE 2 
AMERICAN SECULAR AND JEWISH ScHOOLING 
Percentages 
Nonreligious Religiously oriented 
Question М = 188 N = 255 
School years completed: (N = 188) (N = 254) 
0-12 (high school) 21.3 22.0 
13-16 (college) 47.3 44.1 
17-20 (post graduate) 31.4 33.9 
‘Technical school: (N = 176) (N = 226) 
no 88.1 90.7 
yes 11.9 9.3 
Sunday school: (М = 147)** (N = 231) 
no 58.5 74.5 
yes 41.5 25.5 
After public school learning: (N = 147) (N = 232) 
no 50.3 54.3 
yes 49.7 45.7 
Day school (parochial school) : (N = 148) (N —232)*** 
n3 89.2 46.6 
eh 10.8 534 
Jewish graduate studies: (N = 183) (N = 239)* 
15 95.1 88.3 
УЕМ 49 11.7 
Hebrew teachers seminary: (М = 177) (N = 230)*** 
nies 94.4 72.6 
yes 5.6 274 
Rabbinical seminary: (N = 182) (N —241)*** 
p 97.8 85.1 
yes 2.2 14.9 
^ Note: 9.5 per cent had no Jewish schooling at all (derived by sorting). 
ж x2 = .02. 
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home, schooling, participation in Jewish organizations. A checklist included 
what they did not like about America, as well as Israel’s attraction. 

Personal feelings upon arrival, as well as comparisons between Israel and 
America, were solicited. Checklists included factors that would influence 
Americans to come, to stay, and to leave Israel. Opinions about the future 
of the Jew in America and the respondent's personal sense of satisfaction 
with living accommodations and life in Israel were also solicited. Space was 
allotted at the close of page four for remarks. 


TABLE 3 
JEWISH ORGANIZATION PARTICIPATION AND RELIGIOUS IDENTIFICATION 
Percentages 
Nonreligious Religiously oriented 
Question N = 188 N= 255 
Participated in Jewish organizations: 
Zionist youth (N = 164) (М —214)*** 
no 57.9 31.3 
yes 42.1 68.7 
Zionist adult (№ = 151) (№ = 165)*** 
no 78.1 58.8 
yes 21.9 41. 
Synagogue (N — 148) (N = 172)*** 
по 70.3 44.2 
уез 29.7 55.8 
Hillel (N = 149) (NS 177)%е 
no 81.9 70.6 
yes 18.1 29.4 
Others (N= 111) (N = 105)* 
no 82.9 724 
уез 17.1 27.6 
Consider self in America: (N = 185) (N = 254)*** 
Orthodox 2.2 57.9 
Conservative 22.7 25.6 
Reform А 13.5 3.1 
Culturally Jewish 38.9 114 
Other 22.7 2.0 
* x2=.10 trend. 
bod .02. 
жае x2 — .001. 


Subjects were mailed a printed letter soliciting their cooperation, the self- 
administrating questionnaire, and a stamped, self-addressed return envelope 
on March 8. The second form letter, questionnaire, and return envelope 
were sent March 22. A third mailing was made on May 3. Following the 
Six Day War in June, a handwritten postscript was added to the original 
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covering letter requesting participation in order to help encourage immigra- 
tion to Israel (aliya). The response to this final appeal equalled the re- 
sponse to the third request. The 364 respondents to these four mailings are 


considered regular subjects. 

Forced subjects included two groups. The first were Americans who had 
not responded to the initial request though their spouses had. "These recalci- 
trants did respond to personal notes requesting equal cooperation. The larger 
group consisted of subjects from Jerusalem, Rehovot, Holon, Bat Yam, and 
Ramat Gan who did not answer the first two requests. 'They were advised 
by a handwritten postscript on the third letter, “Please save us the time and 


expense of a personal visit." 
Several subjects responded by mail and were considered forced. The ma- 


jority were interviewed by three Americans (Helen Bragman, and Marilyn 
and Gerald Engel) and two Israeli who had lived in America (Henya Aha- 
roni and Shula Eshel). Most interviewees were apologetic and cooperative. 
Only 14 persons refused to cooperate for personal reasons. 

The responses of all 79 forced subjects were compared to those of the 364 
regular respondents; few differences were observed. The two groups were 


then combined. 


These 443 subjects were divided into two groups based upon their accep- 


tance or rejection of Judaism as a religion. In order to ascertain the subjects’ 
six choices were presented in Hebrew. Two hundred 
“In Israel I consider myself,” by identi- 
fying with Jewish religious tradition. Of these, 87 asserted they were tradi- 
tionalists (masorti), 30 were keepers of commandments (shomer mitzvot), 
while 138 were observant (dati). The 188 who answered negatively were, 
for purposes of comparison, designated as nonreligious. "These included 27 
against observance (anti-dati), 80 not observant (lo dati), 55 secularists 
(chiloni), 24 who wrote “don’t know,” as well as two who declared they 


were Hebrew-Christians. 


current religious views, 
fifty-five responded to the inquiry, 


D. Some HYPOTHESES 


Hypothesis 1. The religiously oriented identified with American Тебе 

life more than the nonreligious did. ' . SNB 
Hypothesis 2. The religiously oriented were interested in lsrae] 

t more 


than the nonreligious were. . : 
Hypothesis 3. The religiously oriented were disturbed bs iig 
а5рес{5 of Amer- 


ican life more than the nonreligious were. 
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home, schooling, participation in Jewish organizations. A checklist included 
what they did not like about America, as well as Isracl's attraction. 

Personal feelings upon arrival, as well as comparisons between Israel and 
America, were solicited. Checklists included factors that would influence 
Americans to come, to stay, and to leave Israel. Opinions about the future 
of the Jew in America and the respondent’s personal sense of satisfaction 
with living accommodations and life in Israel were also solicited. Space was 
allotted at the close of page four for remarks. 


TABLE 3 
jEWisH ORGANIZATION PARTICIPATION AND RELIGIOUS IDENTIFICATION 
Percentages 
Nonreligious Religiously oriented 
Question N = 188 N = 255 
Participated in Jewish organizations: 
Zionist youth (N = 164) (М = 214)*** 
no 57.9 31.3 
yes 42.1 68.7 
Zionist adult (N= 151) (N =i65)e"* 
no 78.1 58.8 
уез 21.9 41.2 
Synagogue (N = 148) (N = 172)*** 
no 70.3 44.2 
yes 29.7 55.8 
Hillel (N = 149) САГ == 177)" 
по 81.9 70.6 
yes 18.1 29.4 
Others (N = 111) (№ = 105)* 
no 82.9 724 
уез 17.1 27.6 
Consider self in America: (№ = 185) (N = 254)*** 
Orthodox 2.2 57.9 
Conservative 22.7 25.6 
Reform 13.5 3.1 
Culturally Jewish 38.9 114 
Other 22.7 2.0 


* x2 = 10 trend. 


Subjects were mailed a printed letter soliciting their cooperation, the self- 
administrating questionnaire, and a stamped, self-addressed return envelope 
on March 8. The second form letter, questionnaire, and return envelope 
were sent March 22. A third mailing was made on May 3. Following the 
Six Day War in June, a handwritten postscript was added to the original 
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covering letter requesting participation in order to help encourage immigra- 
tion to Israel (aliya). The response to this final appeal equalled the re- 
sponse to the third request. The 364 respondents to these four mailings are 


considered regular subjects. 

Forced subjects included two groups. The first were Americans who had 
not responded to the initial request though their spouses had. These recalci- 
trants did respond to personal notes requesting equal cooperation. The larger 
group consisted of subjects from Jerusalem, Rehovot, Holon, Bat Yam, and 
Ramat Gan who did not answer the first two requests. They were advised 
by a handwritten postscript on the third letter, “Please save us the time and 


expense of a personal visit.” 

Several subjects responded by mail and were considered forced. The ma- 
jority were interviewed by three Americans (Helen Bragman, and Marilyn 
and Gerald Engel) and two Israeli who had lived in America (Henya Aha- 
roni and Shula Eshel). Most interviewees were apologetic and cooperative. 
Only 14 persons refused to cooperate for personal reasons. 

The responses of all 79 forced subjects were compared to those of the 364 
regular respondents; few differences were observed. The two groups were 


then combined. 
These 443 subjects were divided into two groups based upon their accep- 
In order to ascertain the subjects’ 


tance or rejection of Judaism as a religion. 

current religious views, six choices were presented in Hebrew. Two hundred 
fifty-five responded to the inquiry, “In Israel I consider myself,” by identi- 
fying with Jewish religious tradition. Of these, 87 asserted they were tradi- 
tionalists (masorti), 30 were keepers of commandments (shomer mitzvot), 
while 138 were observant (dati). 'The 188 who answered negatively were, 
for purposes of comparison, designated as nonreligious. These included 27 
against observance (anti-dati), 80 not observant (lo dati), 55 secularists 
(chiloni), 24 who wrote “don’t know," as well as two who declared they 


were Hebrew-Christians. 


D. Some HYPOTHESES 


Hypothesis 1. The religiously oriented identified with American Jewish 


life more than the nonreligious did. 
Hypothesis 2. The religiously oriente 

than the nonreligious were. 
Hypothesis 3. The religio 

ican life more than the nonreligious were. 


d were interested in Israel more 


usly oriented were disturbed by aspects of Amer- 
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Hypothesis 4. The religiously oriented came to live in Israel in fewer 
trips and less years from the initial trip than the nonreligious did. 


E. RESULTS 


Hypothesis 1 is confirmed by comparing religious and Zionist home back- 
ground (Table 1), Jewish schooling (Table 2), and participation in Ameri- 
can Jewish community life (Table 3). 

Hypothesis 2 is confirmed by comparing Zionist home background, noting 
earlier attraction to Israel (Table 1), and identification with Zionist groups 
(Table 3). Ability to speak Hebrew before arrival indicates interest in the 
land as does direct immigration to Israel (Table 4). 


TABLE 4 
Facts CONCERNING EMIGRATION 
Percentages 
К Nonreligious Religiously oriented 
Question М = 188 М = 255 
Lived in other lands (М = 179)* (N = 250) 
no 84.9 93.6 
yes 15.6 6.4 
Came to live in Israel on: (N = 187) (N = 254) 
first trip 39.6 43.3 
second trip 41.7 42.5 
third trip or more 18.7 14.2 
Years after first trip came 
to live in Israel: (N = 186) (№ = 251) 
on first trip 40.3 44.2 
1-4 35.5 30.7 
5 or more 24.2 25.1 
arrival in Israel, ability 
ва іл conversational Hebrew (N = 187) (М = 251)** 
54.5 20.7 
none 
some 26.2 27.9 
much 19.3 51.4 
* x2 = .005. 
*» x2 — .001. 


Hypothesis 3 is confirmed only regarding assimilation, which relates to 
group survival. The nonreligious were more disturbed about the freedom es 
the individual than were the religious. Conformity and witchhunting WES 


those who more readily find their place in the community at large (Table / 
Hypothesis 4 is rejected. The religiously oriented do not come to live in 


& 


€ 
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Israel in fewer trips and less years from their initial trip than the nonreligious 


(Table 4). 


TABLE 5 
DISTURBING Factors ABOUT AMERICAN LIFE 
Percentages 
i Nonreligious Religiously oriented 
Question N=188 N=255 
Materialism (N = 165) (N = 204) 
none 26.1 29.4 
some 37.6 33.3 
much 36.4 37.3 
Conformity (N = 163)* (N = 198) 
none 23.3 31.3 
some 30.1 35.4 
much 46.6 33.3 
Political witchhunting (№ = 158)** (N = 189) 
none 41.8 58.7 
some 29.7 26.5 
much 28.5 14.8 
Church-state relationships (N = 156) (N = 186) 
none 67.9 71.5 
some 25.0 22.0 
much 7.1 6.5 
Assimilation (N = 160) (N = 200)*** 
поне 43.8 27.0 
anms 34.4 30.5 
ен 21.9 42.5 
Anti-Semitism (N = 162) (N = 203) 
Hos 26.5 274 
som 574 49.8 
pa 16.0 23.2 
Educational system (№ = 156) (N = 190) 
67.3 67.9 
bead 25.6 21.7 
much all 74 
Dating and marriage (А = 157) (N = 194) 
попе 57.3 57.2 
some 29.3 25.3 
much 13.4 17.5 
Dependence on family (ү ES N E 
70. Я 
Bee 22.8 21.8 
some al 
much 7.0 4.7 
* x2 = .05. 


005. 
ane x2 — 001. 
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While the two groups differ in the strength of their Jewish identification, 
the nonreligious who do not identify as strongly do identify to a greater extent 
than their counterparts in America. 

ОЁ all subjects only 9.5 per cent had no Jewish schooling (Table 2). Two 
thirds could converse in Hebrew upon arrival (Table 4). An equal propor- 
tion affiliated with Zionist groups (Table 3). The preponderance of second 
generation Americans (3) among these subjects indicates most Americans in 
Israel are products of immigrant homes where Jewish identification is taken 
for granted (Table 1). Nine-tenths of those motivated to settle in Israel 
went directly to this land (Table 1). Yet, the desire for Jewish identification 
and “moral affirmation” in a Jewish state is tempered by a desire to get away 
from a “sick society” as viewed not only by prevailing fear of anti-Semitism 
but also by considerable concern regarding materialism and conformity 
(Table 5) though the high level of secular education might indicate (Table 2) 
a high degree of cultural adjustment to America (5). 


F. DiscussioN 


Almost half of the nonreligious subjects identified themselves as religious 
when living in America (Table 3). Greatest change was among the erstwhile 
Reform; little change occurred among the Orthodox. Actually there has been 
little change even among the Reform, for they can now with increased accu- 
racy express their religious identification. In America it was practical to iden- 
tify oneself as a nominal Jew (7). Nominal Jewish religious identification is 
unnecessary in Israel. 

Americans who still identify themselves as religiously oriented also demon- 
strate greater Jewish identification while in America. Their parents’ homes 
were religious and Zionist and they received a more intensive elementary 
Jewish education, followed by greater attendance at higher schools of Jew- 
ish learning (Table 2). Religiously oriented subjects also participated to à 
Jewish community activities, more readily joining Zionist 


greater degree in s 
and Hillel on the college campus (Table 3), than did 


groups, synagogues, 
the nonreligious. 


The religiously oriented were stimulated to visit Israel at an earlier age 


than the nonreligious. However, the religious took just as long in completing 
the act of settling. There was no group difference regarding the number of 
initial trip before settling in Israel. The group with the 
dentification found it just as difficult to leave the secu- 
land as did those not as strongly moti- 


trips or years from 
more positive Jewish i 
rity of America to begin life in a new 
vated to feel close to Israel. 
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. The reactions of both groups concerning areas of life found to be disturb- 
ing in America suggest a difference in emphasis. The more positively identi- 
fied religious oriented worry more about the group assimilating ; whereas the 
nonreligious were more concerned about problems relating the individual to 
the total community, such as conformity and political witchhunting. The two 
groups’ equal concern about anti-Semitism is a phenomenon also observed 
among Jewish adolescents (22) and college students (23). 
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PROBLEMS IN THE CROSS-CULTURAL STUDY 
OF SCHIZOPHRENIA* 


Department of Psychology, University of Calgary, Canada 


IHSAN At-Issa 


A. INTRODUCTION 


In recent years there has been an increasing interest in the cross-cultural 
study of schizophrenia. The majority of these studies have been carried out 
by psychiatrists and anthropologists. Presently, there is a biannual review pub- 
lished in McGill University, which is devoted to the abstraction of studies in 
cross-cultural psychiatry. The present paper discusses some issues in the field 
of cross-cultural research that are relevant to schizophrenia in particular and 


mental disorder in general. 
B. GENERAL PROBLEMS 


A general trend in the cross-cultural study of mental disorders is to deal 
with variations in their occurrence and symptomatology across cultures. In 
the early thirties it was claimed that schizophrenia is nonexistent in some non- 
Western cultures (10, 19); and this gave rise to some speculations about the 
etiology of schizophrenia, such as the complexity of Western culture (9). 
Later studies showing that the occurrence of schizophrenia is known in the 
West is almost universal (4, 32) have shifted the emphasis from the cross- 
cultural variations in occurrence to variations in symptomatology. Cultural 
variations in the occurrence and symptomatology of schizophrenia have been 
extensively reviewed by Mishler and Scotch (21) and by Al-Issa (1). 

Among the most extensive cross-cultural studies of schizophrenic symptom- 
atology is the one conducted by Murphy et al. (24). They sent a question- 
naire to psychiatrists representing different cultures, Their findings showed 

of symptoms and certain cul- 


some definite associations between the frequency 
tural backgrounds. Delusions of destructiveness and religious delusions are 


frequently reported only among Christians and Muslims. Delusional jealousy 
is most frequent among Asians regardless of religion; visual hallucinations 
are reported most often in Africa and the Near East. Urban and rural pa- 
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tients seem to differ in their symptoms. While the presence of depersonaliza- 
tion is seen most frequently among urban patients, delusions of grandeur seem 
to occur among rural patients. One important finding by Murphy eż al. (24) 
is that such symptoms as social and emotional withdrawal, auditory hallucina- 
tions, general delusions, and flatness o£ affect appear to occur frequently in all 
their samples. As has been the case in the majority of cross-cultural studies of 
schizophrenic symptoms, the results may reflect the sociocultural background 
of the psychiatrist rather than true variations in symptomatology. Other prob- 
lems involved in the use of the questionnaire or the survey method have been 
recently discussed by Wittkower and Rin (32) and by Al-Issa (1). However, 
the finding that certain Symptoms are universal may have some implications 
for the study of abnormal behavior. It is often suggested by authors in the 
cross-cultural field that some symptoms cannot be accepted universally as 
signs of abnormality because of differences in the degree of their acceptance 
from one culture to the other: e.g., hallucinations involving religion are ac- 
cepted in some cultures. This suggestion may be applicable to deviations where 
social evaluations are important in distinguishing between normality and ab- 
normality (e.g., sexual deviation, nonconformity with the rules of society ). 
Deviations involving cognitive symptoms which appear to be universal repre- 
sent failure to adapt to the physical rather than the social environment, These 
cognitive abnormalities involve the inability to perceive correctly the nature 
of the physical world and do not depend on social evaluation, Whether a per- 
son is hallucinating or not is relevant to physical stimuli and can be studied 
objectively irrespective of cultural background, Reality in the sense of recog- 
nizing the physical world is a universal issue, and failure to be in contact with 
reality should be considered universally abnormal (6). 

When cross-cultural studies of specific co 
there appears to be a confusi 
the indices of these functions, 
25) that paranoid delusions ar 
this confusion. It is possible th 
illiterate and literate peoples 
these groups: e.g., expressed 


tion of reality), it is doubtfu 
of these functions (content o: 
When the global concept 


of schizophrenia is used transcultur. 
searcher is, of course, faced 


ally, the re- 
with increasingly complicated probl 


ems. Schizo- 


w 
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phrenia is only a name for symptoms whose contents depend to a considerable 
extent on what a particular culture values or on what psychologists like to 
include within that concept. If the concept of schizophrenia is used for a non- 
Western person, one may end in dealing with something which has many dif- 
ferent features when compared with its counterpart in the West. African 
schizophrenia, for instance, has been described as a poor imitation of Euro- 
pean forms. In other words, the difference between the behavior patterns of 
these non-Western and Western patients is so great that one wonders whether 
it is legitimate’ to use the concept of schizophrenia at all. This observation is 
not surprising, since the reliability of this concept is doubtful even when used 
in the West (11). It is therefore meaningful to study specific functions and 
the effect of certain controllable variables on their development. 


C. Tue Arm or Cross-CULTURAL RESEARCH 


The study of specific functions of schizophrenic or other mental disorders 
may, of course, be carried out within a single culture, as well as between 
cultures, However, cross-cultural research would achieve two advantages over 
research designed within a single culture. First, for testing hypotheses, cross- 
cultural research provides homogeneous cultures that offer greater extremes 
on relevant variables than a single culture offers. In this case, the researcher 


makes use of the modal behavior of a reasonably homogeneous culture as the 
odal behavior of the individual rather than 
in I. Child and his associates at 
of crime with child training 
e cul- 


unit (in ordinary research the m 
the whole society is taken as the unit). Irv 


Yale (3), for instance, explored the association 
practices, economy, and social structure in 48 preliterate societies. Thes 


tural features show wider variations among these societies than within a single 
society, thus permitting a more comprehensive test of their significance. If 
one has an hypothesis about parent-child relationship and its effect on schizo- 
phrenic or other abnormal behavior, different societies, for instance, provide 
different degrees of contact with parents (23). You may compare societies 
with the following four types of households. (а) The monogamous nuclear 
household, which is the usual one in Western society. The father, mother, 


and children live under one roof. Grandparents, siblings of the parents, and 
other relatives live elsewhere. The effective presence of the father in the 
(b) The monogamous extended 


child’s environment is thus at а maximum. 

household where two or more nuclear’ families live together under one roof. 

A typical extended family consists of an aged couple together with their mar- 
s. In such a household, the 


tied sons and daughters and their respective familie 
child’s jnteraction with his father is likely to be somewhat less than in the 
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single nuclear household. (c) Polygynous-polygynous household which con- 
sists of a man living with his wives and their various children. Here the child 
is likely to have even less opportunity to interact with his father. Finally 
there is (d) the polygynous mother-child household where each wife has a 
separate establishment and lives in it with her children. In these societies the 
father either has a hut of his own, or divides his time among the houses of 
his various wives. The husband usually does not sleep in the house of any 
wife during the two or three years when she is nursing each infant. Thus the 
mother may become the almost exclusive object of contact with the child for 
the first few years of life (3). 

Other differences in marriage rules such as endogamy (the habit of marry- 
ing within the tribe) may also provide an opportunity to check on the relative 
effect of hereditary and environmental factors on the incidence of pathological 
behavior. 

If a society is taken as a single case in the study of a specific characteristic, 
our measure of that characteristic may represent the average among its many 
individuals. This measure is likely to be more reliable th 
same tendency in a single individual or in a small segme 
is certainly fruitful to carry out studies where the real i 
the diagnosed prevalence of certain behavior 
can be achieved in small and circumscribed soc 

With Westernization, societies are starting to change rapidly and the au- 
thor feels that this is the end of the Golden Age for cross-cultural research 


before the evergrowing contact between cultures has lessened the differences 
between societies. 


A second advantage of cross-cultur 
conditions for the systematic variation 
a single culture. If some cultural char: 


an a measure of the 
nt of the society. It 
ncidence rather than 
pathology is investigated. This 
ieties, 


al research is to provide appropriate 
of factors that cannot be varied within 


acteristic is believed to have interacting 
effects on the variables between which relational principles are being sought, 


then testing of the hypotheses must be done in different cultures that can 
provide such interaction (28). An interesting example is the recent work in 
Africa on factors affecting visual illusions. There are, for instance, the ef- 
fects of the ability to interpret two-dimensional representation and the degree 
of rectangularity in the environment on the Müller-Lyer illusion (13, 15)- 
Let us suppose that we are interested in the interaction betwe 
ecology on perception. We may find that the difference in th 
literates and illiterates varies in these groups according to their living sur- 
roundings. Some of the possible interactions between literacy and ecology on 
visual illusion in two hypothetical cultures may be as shown in Table 1. 


en literacy and 
e perception of 
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In small tribal societies it should be possible to collect data on role conflict 
and interpersonal influence that are difficult to isolate in a society with a mul- 
tiplicity of occupations, a high level of literacy, and well developed mass me- 
dia of communication. In an illiterate society where the only channels of com- 
munication are through face to face contact and the system of social situations 
is fairly rudimentary, it seems feasible to press beyond gross variables (social 
class) to specific features of the sociocultural environment (16). Stressful 
situations and their effect on the incidence of mental disorders could be more 

TABLE 1 


Some POSSIBLE INTERACTIONS BETWEEN LITERACY AND ECOLOGY ON 
VisUAL ILLUsION IN Two HYPOTHETICAL CULTURES 


Culture I Culture II 
(carpentered (noncarpentered 
environment) environment) 
Interactions Literates vs. illiterates Literates vs. illiterates 
I No difference Literates 7» Illiterates 
II No difference _ Illiterates > Literates 
III Literates 7» Illiterates Illiterates > Literates 
IV Literates 7» Illiterates Literates 7» Illiterates* 


* The difference is significantly larger than in Culture 1. 
easily delineated in these societies than in literate societies. We may obtain in- 
teresting information by comparing the incidence of mental or psychosomatic 
disorders among a group of first wives with a group of “favored” second wives 
or a group of the present rulers with another group of deposed rulers as a re- 
sult of a local coup d’état. 
D. Tue PROBLEM оғ CULTURE-FREE MEASUREMENT 


Whether the culture is used as a homogeneous unit or a source of systematic 
variation of an interaction variable, the investigator should search for vari- 
ables that are measurable in whatever culture is chosen. Early cross-cultural 
studies gave considerable attention to the construction and use of culture-free 
tests, but these attempts have not been very successful. When projective tech- 
niques, which were regarded as culture-free, were applied to non-Western 
peoples, the test records regularly showed signs of psychopathy as if everybody 
nities were sick but the tester. 

Bleuler and Bleuler (5) and Cook (8), which used 
illustrate this point. The desert Moroccans give re- 
sponses to hardly observable details, while Samoans give whole responses to 
the entire blot with a tendency to respond to the white space. According to 
Western criteria, the responses of the Moroccans and the Samoans would 


in those commu 
Two early studies by 
the Rorschach test, may 
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warrant the diagnosis of schizophrenia (31, p. 314). Of course, such results 
are not surprising, since these tests have doubtful validity even when used in 
the West. : 

It should be noted here that the problem of the degree to which a test is 
culture-free should not be confused with the problem of whether or not a test 
is culturally appropriate for the measurement of the variables under investi- 
gation, A test is appropriate if the test items are familiar to the cultural group. 
Regardless of the interaction of different cultural variables on the response 
under investigation, the familiarity of subjects with the test material may af- 
fect the results. In his investigation of abstract abilities of Africans, Jahoda 
(14) found significant differences between his literate and illiterate subjects 
on the Goldstein Scheerer Cube Test. These results appear to support the as- 
sumption that illiterate Africans are characterized by concreteness and lack 
of abstraction which is similar to Western brain-damaged or schizophrenic 
subjects (7, 12). Using familiar material taken from the children's environ- 
ment (plant and animal material), Price-Williams (26) found no difference 
between illiterates and literates. Furthermore, he found that both literate 
and illiterate children were able to reach the various stages of performance 
in classification tasks if the same familiar material was used, 

Tests may differ in their appropriateness to a certain culture, as well as in 
the degree to which they are influenced by cultural differences. While the 
choice of appropriate test items may be possible, it is doubtful that there are 
tests which are completely culture-free. Therefore, instead of looking for cul- 
ture-free tests, one should use tests which, though amenable to the influence 
of cultural forces, still permit the measurement of the functions investigated. 
In this case, choice of tests would be based on the degree to which culture af- 
fects different measures. It may be possible to arrange responses according to 
the degree to which they are influenced by culture. Conceptual responses may 
be regarded as the most amenable to cultural influence; while physiological re- 
sponses as the least, with psychomotor, perceptual, and sensory responses falling 
in between. It should be noted that the way in which culture influences these 
categories of responses is also different. Zubin (33) described these influences 
as follows: "Though no measures can be said to be completely culture-free, 
the way in which culture affects certain measures (as pupillary response to 
light stimuli) is indirect, unlike the direct way in which it influences primarily 
conceptual measures like vocabulary. The major way in which culture will 
tend to influence the culture-free or culture-fair tests is probably not in the 
function under measurement, but in the subject's approach to the testing sit- 
uation: e.g., in the subject’s understanding of the Purpose of the test, in the 
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degree of fear, in his motivation, attention, and cooperation, etc. In other 
words, the influence of culture is specifically on those variables which also 
tend to contaminate comparisons of schizophrenics and normals even when 
they come from the same cultural background” (33, pp. 66-67). The findings 
of Robertson and Batcheldor (27) are relevant to the “indirect” influences 
of culture in the test situation. They found that British subjects tended to 
stress accuracy at the expense of speed when compared with the American 
norms of the Wechsler Adult Intelligence Scale. However, these influences 
are controllable in the test situation, such as by emphasizing speed or accuracy 
in the instructions. 

Cross-cultural research should start with the measurement of these re- 
sponses that are minimally influenced by culture. The patterns of these re- 
sponses should be ascertained among normal subjects cross-culturally. The 
study by Mundy-Castle е? al. (22) comparing the EEG of normal Africans 
and Whites illustrates this approach. The finding that there is no significant 
difference in the EEG patterns of these two groups may favor the use of this 
measure cross-culturally. It is perhaps useful to go a step further by also com- 
paring the EEG or other physiological responses of abnormal subjects across 
cultures, Since these responses are minimally influenced by culture, results 
showing similarities between abnormals with different cultural backgrounds 
may give us some indications of organic factors in the etiology of behavior 
pathology. Of course, we are again faced with the problem of finding a cri- 
terion for normality and abnormality that can be applied cross-culturally. We 
have pointed out in the first section of this paper that certain symptoms (ер; 
the cognitive symptoms of hallucination and delusion) tend to occur in differ- 
ent cultures; and these symptoms may be taken as our criterion for differenti- 
ating between normals and abnormals across cultures. 

The attempt to establish normative data of physiological responses of nor- 
mals and abnormals within and across cultures may lead us to compare these 
responses of abnormal subjects with subjects who show the same response pat- 
tern but without behavioral pathology. Though studies concerning physiologi- 
e minimally influenced by culture, are lacking, we may 
£ perception. Using Indian and British stu- 
dians show greater tendency toward object 
Recent experimental work shows that 
Western schizophrenics tend to show underconstancy (30). However, para- 
noid schizophrenics show overconstancy, a result similar to that reported by 
Thouless concerning Indian students. Here, non-Western normals are found 
to respond in a similar way to paranoid schizophrenic subjects in the West. 


cal responses, which ar 
illustrate our point from the field о 
dents, Thouless (29) found that In 
constancy than his British subjects. 
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This research scheme which is advocated by Professor Zubin at Columbia Uni- 
versity (33) may give us some indications of the types of interactions between 
perceptual (or physiological) and sociocultural variables which led to schizo- 
phrenia in one group (e.g., British or American) but not in the other (e.g., 
Indian). 

In brief, the issues outlined in this paper are common to psychologists work- 
ing within, as well as across, cultures. Cross-cultural research only widens the 
scope and highlights the difficulties within which the psychologist works in his 
search for factors affecting normal and abnormal behavior. 


E. SUMMARY 


The recent interest in the cross-cultural study of mental disorders has 
brought about many research problems in this field of study. These problems 
have been extensively discussed by Mishler and Scotch (21), Al-Issa (1), and 
Wittkower and Rin (32). The present paper has dealt with the specific prob- 
lem of validity of measures used across cultures. It is suggested that physio- 
logical responses are minimally influenced by culture. These responses may be 


used as a baseline in comparing normal and schizophrenic subjects within, as 
well as across, cultures, 
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FAKING AND FAKING DETECTION ON THE 16 PF-FORM А*: 


Department of Psychology, University of Bridgeport 


Joun К. Braun AND Doronzs LAF aro 


A. INTRODUCTION 


The 16 PF Questionnaire (16 PF) provides scores on 16 factor-analytically 
derived dimensions (3). Along with most other inventories, the 16 PF falls 
short of meeting the recommendation of the 1966 Standards for Educational 
and Psychological Tests and Manuals that “. . . evidence should be presented 
on the extent to which scores are susceptible to an attempt by the examinee to 
present a false or unduly favorable picture of himself” (1, p. 24). 

Braun and LaFaro (2) have filled part of this gap in 16 PF data by study- 
ing the effects of faking instructions on Form С. They found that scores on 
eight of the 16 factors were significantly affected, and that the Form C Mo- 
tivational Distortion (MD) scale was “. . . of quite limited usefulness in dis- 
criminating between control and faked protocols” (2, p. 7). 

Unlike Form C, Form A does not routinely provide an MD score. Instead, 
the manual for Forms A and B (4, p. 5) stresses that items have been selected 
“to be as neutral in value as possible” and “. . . to emphasize both desir- 
able and undesirable aspects at both ends of each factor scale.” Further, items 
which *. . . do not obviously refer to the trait but which correlationally are 
known to measure it, have been chosen wherever possible, as a ‘built-in’ pro- 
tection against distortion.” Since no evidence is presented to demonstrate the 
effectiveness of these item selection attempts to reduce faking problems, the 
present study investigated the effects of faking instructions on Form A scores. 
In addition, the usefulness of an experimental MD scale devised by Schan- 
berger (7) was studied. Schanberger has found 15 Form A items that sig- 
nificantly differentiated between the responses of 88 nonpsychotic hospitalized 
offenders under “fake-good” versus standard instructions. We investigated 
ffectiveness by determining whether it differen- 
versus standard instructions when 
nceal their faking. 


the generality of this scale’s е 
: » 
tiated between responses under “fake-good 

the Ss were university students warned to try to co 


* Received i| itorial Office, Provincetown, Massachusetts, on November 6 
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right by Th 1 Press. — 

ki DAE re ty ets a paper read by the junior author at the annual meeting 
of the Eastern Psychological Association, Washington, D.C., April, 1968. 
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B. METHOD 


Ss were undergraduates recruited from introductory psychology courses. 
Group І (N = 60) had standard administration first, and опе week later, the 
faked-administration. Group II (№ = 41) had only a single administration 
which was the faked one. Group I Ss used self-selected pseudonyms on their 
papers, while Group II Ss used their actual names. 

'The instructions for the faked administrations were identical with those 
used in the Form C study (2): 

"One of the problems with personality questionnaires is that people may 
try to slant their answers so as to give a good impression of themselves. That 
is, instead of giving answers that reflect the way they actually feel or act, they 
give answers that they believe will place them in a good light. They may try 
to fake their answers somewhat. 

"Personality inventories vary in the extent to which such deliberate faking 


is possible. With some it is very easy ; with others quite difficult, We are study- 


ing how the 16 PF is in this regard. Contrary to the instructions given on the 
cover of the booklet, we w: 


ant you to answer not necessarily with your true 


feelings, but rather in the way that you would if you were actually going to 
try to fake—to beat the test. 


"However, we must warn you that the test has certain features by which it 
attempts to detect faking. Answer the test so th 


at you make the best impres- 
sion you can, but be careful to do it in such a way that your faking cannot be 
detected." 


C. RESULTS AND Discussion 


Means, standard deviations, and results of significance tests—Sandler’s A- 
statistic (6, p. 172)—are prese 


nted in Table 1. Differences between standard 
S were significant for 11 of the 16 test factors. 
ant differences was such that Ss, when faking, 
n reserved, stable rather than affected by feel- 
han sober, conscientious rather than expedient, 

trusting rather than suspicious, shrewd rather 
than forthright, placid rather than apprehensive, group-dependent rather than 
self-sufficient, controlled rather than undisciplined, and relaxed rather than 
tense. 


and faked-administration mean: 
The direction of these signific 
appeared outgoing rather tha 
ings, happy-go-lucky rather t 
venturesome rather than shy, 


Seven of the eight factors that ур 
structions in the Form C study (2 
direction in the 


ere significantly influenced by faking in- 


) were significantly changed in the same 
present investigation. The eighth of these factors (N—forth- 


qo  —————m—————- 
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right versus shrewd) was significantly decreased on Form C, but significantly 
increased on Form A. 

Although the present authors did not learn of it until quite recently, Hand- 
ler and Shrader (5) have also investigated faking on the 16 PF, using three 
groups of Ss with instructions to look as well adjusted as possible, and with- 
out any cautionary directive about attempting to conceal faking. There is ex- 
cellent agreement between the present findings and those of Handler and 
Shrader with regard to the direction and relative magnitude of changes in 
scores produced by faking instructions on the various 16 PF scales. 


TABLE 1 


MEANS AND STANDARD DEVIATIONS FOR STANDARD AND FAKED ADMINISTRATIONS (N = 60) 
Standard Faked 

Variable M sD M SD 

Factor A—reserved versus outgoing 10.77 3.14 13.53** 3.03 
Factor B—dull versus bright 7.98 1.60 7.98 1.81 
Factor C—affected by feelings versus stable 13.87 3.11 19.13** 4.33 
Factor E—humble versus assertive 13.37 3.95 12.85 4.20 
Factor F—sober versus happy-go-lucky 15.93 5.03 17.72* 3.88 
Factor G—expedient versus conscientious 12.30 3.55 15.73** 3.83 
Factor H—shy versus venturesome 12.03 5.03 19.25** 449 
Factor I—tough-minded versus tender-minded 10.52 2.97 10.23 419 
Factor L—trusting versus suspicious 9.45 2.89 7.23** 3.16 
Factor M—practical versus imaginative 13.07 3.09 12.63 2.75 
Factor N—forthright versus shrewd 10.55 2.78 13.10** 2.75 
Factor O—placid versus apprehensive 11.48 3.44 6.83%" 3.76 
Factor Q,—conservative versus experimenting 10.32 2.60 10.33 3.43 
Factor Q,—group-dependent versus self-sufficient 10.52 3.19 6.93*^ 2.82 
Factor Q,—undisciplined versus controlled 9.13 2.84 13.53** 3.70 
Factor Q,—relaxed versus tense 13.42 4.06 6.27** 5.48 
Schanberger Motivational Distortion 3.62 1.91 9.23%" 3.84 
he term listed first 


Note: For the factor scores, low scores are associated with t 
high scores with the second term (e.g, Factor A-outgoing). 


.g., Facti A-reserved) ; g 
У different from Standard Mean at either .05 or .02 level. 
** Significantly different from Standard Mean at either .01 or .001 level, 


The mean MD score for the faked-administration was significantly higher 
than that for the standard administration (p < .001). An MD cutoff score of 
= 9 was used and 3 per cent of the standard administration protocols versus 
60 per cent of the faked-administration protocols were identified as faked in 
Group I. With a cutoff score of = 8, 5 per cent of Group I standard adminis- 
tration protocols, versus 70 per cent faked-administration are so identified. 

The MD scale was not as effective in Group 1I as in Group I. Only 29 per 
cent had MD = 9, while 37 per cent had MD = 8. In contrast with Group 
I, Group II Ss used their real names rather than pseudonyms, and had only 
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the faked-administration. Whether these procedural differences are responsi- 
ble for the difference in MD effectiveness cannot be determined from the 
present data, However, it may be noted that Sorenson and Sheldon (8) have 
found that such procedural factors can sometimes influence the outcomes of 
faking studies. In view of the fact that Ss were instructed to try to conceal 
their faking, correct identification of 37-70 per cent faked-administration 
protocols at the expense of only 5 per cent standard administration false posi- 
tives (with MD = 8) makes the Schanberger scale appear worthy of further 
study. 

In conclusion, the “built-in” protection against distortion described in the 
manual (4) has been shown to be ineffective and Form A joins Form C in 
the long list of inventories demonstrated to be quite susceptible to faking. 


D. SUMMARY 


The effects of faking instructions on the 16 PF-Form A were investigated. 
Differences between standard and faked-administration means were significant 
for 11 of the 16 factors in a group of 60 undergraduate Ss. Schanberger’s Mo- 
tivational Distortion scale was quite effective in detecting faking in the group 
of 60 Ss who had both standard and faked-administrations, but did not work 
as well with 41 Ss who had only a faked-administration, 
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THE USE OF ANALOGIES AND INCUBATION IN OBTAINING 
INSIGHTS IN CREATIVE PROBLEM SOLVING* 


New School for Social Research 


Roy DREISTADT 


A. INTRODUCTION 


'The modern study of creative thinking and problem solving began with 
Helmholtz (12, p. 838) when he took the occasion at a dinner in honor of his 
70th birthday to speak about his methods of working on scientific problems. 
He stated that he often had to wait for "happy thoughts" to help him dis- 
cover the solution to a difficult problem, and that such a solution never came 
to him while he was fatigued or working at his desk. A long period of inten- 
sive preparatory work on the problem was necessary. Later, when he was 
rested from the fatigue resulting from this work, the good ideas came to him 
when he awoke the next morning or while taking a walk. On the basis of 
his experiences in obtaining insight in this manner, Helmholtz suggested the 
fatigue and rest hypothesis—that putting the problem temporarily aside—helps 
a person solve it because it gives him a chance to rest and recover from fatigue 
that resulted from his previous problem solving efforts. 

Poincare (7) described how he often worked intensively on a mathematical 
problem without success, then put the problem temporarily aside, and after 
some days or weeks or even months he suddenly got the idea of how to solve 
the problem. His hypothesis was that unconscious work going on while the 
problem is put aside eventually causes the sudden insight. 

"The gestalt psychologists emphasized insight in creative work and K. Buhler 
used the term "aha experience" (12). 

Later, Wallas (10) listed four stages of creative thought: (a) preparation, 
thering data or information, intensive systematic conscious 
and attempts to develop an hypothesis; (2) incubation, 
which is the stage when the problem is put temporarily aside but is thought 
about from time to time more or less consciously while the person is engaged 
c) illumination, which is the sudden appearance of the 
“Гуе got it!” or "Eureka!" ; and 


which involves ga 
analysis of the problem, 


in other activities; ( : 
idea in a flash when the person exclaims, 


ы ivi in the Editorial Office, Provincetown, Massachusetts, on November 6, 
e ecd] immediately at 35 New Street, Worcester, Massachusetts, Copy- 
right by The Journal Press. 
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(d) verification, which involves the testing of the idea and the final working. 


out of the details of the solution. Sometimes the problem is solved during the 
preparation phase and the immediate insight then leads to the verification 
phase. Wallas believed that unconscious work goes on during the incubation 
phase, while the problem is put aside, that helps the person find the solution. 

Still later, Patrick made inquiries among 55 lyric poets (5) and 50 picto- 
rial artists (6) and found that they typically used the four stage creative 
process, Although some wrote a poem on the spur of the moment or imme- 
diately sketched a picture of what they happened to sce, 72 per cent of the 
poets and 76 per cent of the artists reported an incubation stage. She added, 
however, that the incubated idea or mood recurs from time to time during 
the incubation period. 


Finally, Woodworth and Schlosberg (12) developed the hypothesis that 
putting the problem temporarily aside in incubation breaks up incorrect sets 
that are not helping the person solve the problem, thus making it possible for 
the correct set to emerge. They also believed that recovery from fatigue while 
the problem is put aside makes it easier to obtain the correct idea. 


While these studies were done to try to determine how incubation helps 
the creative process, Stagner and Karwoski (9) theorized that original dis- 
coveries are made by the use of analogies and gave several examples of it. Ein- 
stein, in answer to Hadamard's questionnaire (3), stated that he thinks with 
signs and more or less clear images which he voluntarily reproduces and com- 
bines in a vague play aimed to be analogous to certain logical connections he 
is searching for. The present author (1) presented an analysis of the use of 
analogies and metaphors by scientists in all the major sciences. 

'The present study is the first experimental study that seeks to determine 
the effects of analogies and incubation (an interruption) on creative problem 
solving. It is also a theoretical analysis, which will be presented in the discus- 
sion, that seeks to unify the diverse hypotheses mentioned above and to relate 
them to recent behavior theory (Hull's theory combined with Guthrie's in- 


terference theory) and gestalt theory. The unification of these theoretical 
systems is also approached thereby. 


The purpose of this experiment is to test the following three hypotheses: 
(a) does the perception of visual pictorial analogies aid problem solving; (0) 
does putting the problem temporarily aside (incubation) aid problem solving; 
and (с) does the combined effect of putting the problem aside (incubation) 
and the presence of visual pictorial analogies aid problem solving? 


"= чат 


D di 
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B. METHOD 
1. Subjects 
Eighty male and female college students between ages 20 and 35 served as 


subjects. 
2. Procedure 

Half of the subjects (40 subjects) were given the farm problem to solve 
with the instructions to divide the area of the farm into four parts which have 
the same size and shape. The other half of the subjects (40 subjects) were 
given the tree planting problem to solve with the instructions to plant 10 trees 
in five rows with four trees in each row. See Figure 1. 

The experiment lasted 20 minutes for each subject. Each subject worked 
individually on one problem under one experimental condition. Four experi- 
mental conditions (with 10 subjects in each condition) were used with each of 


the two problems. 


The Farm Problem The Tree 
Planting 

Problem 

44425444444 


DIVIDE THE AREA PLANT IO TREES 
OF THE FARM INTO IN 5 ROWS WITH 
FOUR PARTS WHICH 4 TREES IN EACH 
HAVE THE SAME ROW. 

SIZE AND SHAPE. 


FIGURE 1 
Tue FARM PROBLEM AND THE TREE PLANTING PROBLEM 
wirH THEIR INSTRUCTIONS AND SOLUTIONS 
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In accordance with the four experimental conditions there were (а) con- 
trol subjects; (5) pictorial analogy subjects; (c) incubation subjects; and (4) 
combined pictorial analogy and incubation subjects. The control subjects 
worked on the problem for 20 minutes. The pictorial analogy subjects also 
Worked on the problem for 20 minutes, but there were three pictorial analo- 
gies to the problem and its solution, drawn in India ink and water colors on 
Bristol board, standing in front of them. 

The visual pictorial analogies that were shown when the farm problem was 
used consisted of a green map of the United States with red airplane routes, 
a yellow-faced clock that is partly covered by a brown radio and whose hands 
show a quarter to 12 o’clock, and a picture of two graphs drawn on graph 
paper with green and red lines showing the shape of the problem and one of 
the pieces in position. The pictorial analogies are shown in Figure 2. 


FIGURE 2 
ANALOGIES FOR THE Farm PROBLEM 


Tue VISUAL PICTORIAL 
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The map of the United States is shaped approximately like the farm prob- 
lem, and the airplane routes divide the map in similar four parts as would 
make the solution of the problem. The clock is in the shape of the farm prob- 
lem (when we disregard the part covered by the radio standing in front of it). 
If we note the inset design-line of the clock and extend the hands of the clock 
to touch the rim, and disregard the hands going through the inner area from 
the center to the inset design-line, then we see the whole solution. The graph 
picture actually shows the shape of the problem and the other superimposed 
graph shows one of the four parts of the solution drawn correctly in place. 

The visual pictorial analogies that were shown when the tree planting prob- 
lem was used consisted of a yellow starfish among ordinary-looking blue fish 
in an aquarium, a Joker card depicting a clown wearing a red star-shaped 
cap, and a white rocket flying toward the stars (drawn as five-pointed star 
shapes on a black background). These are shown in Figure 3 and need no ex- 
planations, since they are very direct analogies to the problem and its solution. 
The treé planting problem has a star shaped solution. 


FIGURE 3 
тне VISUAL PICTORIAL ANALOGIES FOR THE TREE PLANTING PROBLEM 
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The incubation subjects worked on the problem for five minutes (to estab- 
lish a preparatory stage of problem solving), then they were interrupted for 
eight minutes (incubation phase) during which they had an easy interpolated 
task of trying to guess playing cards. After this they were given seven more 
minutes to try to solve the problem. The following instructions were read to 
the incubation subjects before they started to work on the problem: “It has 
been found that when trying to solve a problem, it often helps the person solve 
the problem if he ‘puts the problem aside’ for awhile and then continues on it 
later. You have five minutes in which to solve the problem, then a break of 
eight minutes, and then seven more minutes to solve the problem.” 


The combined pictorial analogies and incubation subjects worked on the 
problem under the same conditions as the incubation subjects except that they 
had the pictorial analogies (of the problem they were working on) in front 
of them all the time. They received the same instructions as the incubation 
subjects, 

Since the subjects were all randomly selected, they are likely to have been 
equated in ability to solve the problem. All the subjects that solved the prob- 


lem during the first five minutes in any of the four experimental conditions 
were eliminated because in the two experimental 
was an incubation ph 


Actually, only one subject (not one of the 80 sub 


oes not often find а Person who has already 
thers specifically like them. This last point 
i be solved straightaway by simple 
у similar tasks. For these reasons, 
iment can be equated to creative thinking 


n making original discoveries, The experiment 
is thus a miniature model of the real thing. 
The scores given to solutions a for the farm problem 


two points for diagonal 
{ quares, four points for 
three correct shapes but placed incorrectly so that the fourth part has the 
the correct solution, 


The scores given to solutions and Partial solutions for the tree planting 


ROY DREISTADT 165 


problem were as follows: one point for curved rows and separate Tows; two 
Points for rows that touch each other (as in making a triangle, etc.) ; three 
points for rows crossing each other (as in crosses, letter H’s, etc.) ; four points 
for rows that touch and cross, but incorrectly; and five points for the correct 
solution. 

The subjects who had the pictorial analogies in front of them (with and 
without incubation) and solved the problem were asked if they thought that 
the pictures helped them and, if so, to describe how they helped. This was to 
determine how conscious and unconscious they were of being helped by the 
analogies, Introspections were obtained from all subjects after the experiment. 

An analysis of variance was done for the four experimental conditions with 
the farm problem and another analysis of variance was done for the four ex- 
perimental conditions with the tree planting problem. 


C. RESULTS 


The results for the four experimental conditions for the farm problem 
are shown in Table 1. It can be seen that the scores of the solutions and 
partial solutions of the subjects who had pictorial analogies and incubation 
add up to the highest total score which is 45. Seven out of 10 subjects solved 
the problem completely and one came close to solving it. The second highest 
total score was 33 and this was for the pictorial analogies subjects. Here three 
subjects out of 10 solved the problem completely. Most of these subjects said 
afterwards that they did not take time to look at the pictures carefully even 
though they noticed that they were there. The total score for the control sub- 
jects (who worked on the problem without incubation and without pictorial 
analogies in front of them) was 28. Only one control subject out of 10 had a 


TABLE 1 
Tue SOLUTION Scores OF 40 SUBJECTS FOR THE FARM PROBLEM 
No analogies Analogies 
No incubation Incubation No incubation Incubation 
2 2 5 
A 2 5 5 
2 1 2 4 
2 3 2 5 
2 2 5 5 
3 4 3 2 
5 2 2 5 
3 2 4 5 
4 5 3 5 
2 Г! 5 4 
Total 28 24 33 45 
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complete solution. The incubation subjects (without pictorial analogies) did 
the most poorly and their total score was only 24. One of these subjects solved 
the problem and another came close to it. 

The analysis of variance for the farm problem in Table 2 shows that the 
effect of the pictorial analogies on the solutions was significant at the 1 per 
cent level (F was 12.52). The effect of incubation alone was not significant. 
Finally, the interaction effect of pictorial analogies and incubation was signifi- 
cant at the 5 per cent level (F was 4.74). 

TABLE 2 


ANALYSIS OF VARIANCE OF THE EFFECT OF ANALOGIES AND INCUBATION ON 
THE SOLUTIONS OF THE FARM PROBLEM OF 40 SUBJECTS 


Source of variation df Mean square F 
Between groups 
Pictorial analogies 1 16.90 12.528" 
Incubation 1 1.60 1.19 
Interaction (Pictorial 
Analogies and Incubation) 1 6.40 4.74% 
Within groups 36 1.35 
Total 39 


* Significant at the 5 per cent level. 

** Significant at the 1 per cent level. 

When working on the farm problem and trying to divide the area into 
four parts having the same size and shape, most subjects tended to develop 
the set or direction of dividing the area of the problem in half and then of 
further dividing these areas again in half in some way. Then t 
sizes and sometimes also the shapes of the 
vided the areas) were not the same. 
the problem in various ways. 

The results for the four experimental conditions for the tree planting prob- 
lem can be seen in Table 3, 

The total score from solutions and 
had combined pictorial analogies and in 


hey saw that the 
parts (depending on how they di- 
"They then tended to persist triangulating 


Partial solutions for the subjects who 


cubation was 47, Thi ighest 
total score. Eight out of 10 subjects solved the ples 5 pert 
gies subjects had the second highest total Score which was 42, Of д sub- 
jects, six out of 10 solved the problem and another two shines solved it. The 
incubation subjects had a total score of 2 PRU. 


8 and th ; 
slightly lower total score of 26. б © control subjects had а 
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TABLE 3 
THE SOLUTION SCORES oF 40 SUBJECTS FOR THE TREE PLANTING PROBLEM 
No analogies Analogies 

No incubation Incubation No incubation Incubation 
3 2 5 5 
1 3 5 5 
2 2 2 3 
2 $ 5 5 
4 3 2 5 
3 2 4 5 
2 2 5 5 
3 4 4 5 
3 2 5 4 
3 3 5 5 
Total 26 28 42 47 


due to the fact that the solution of this problem can readily be perceived as a 
simple familiar star-shaped whole with the aid of the pictorial analogies. 
Therefore, one would not expect in the case of the tree planting problem that 
incubation combined with pictorial analogies could help subjects do very much 
better. And so we are not surprised when the interaction effect of pictorial 
analogies and incubation turns out to be small and not significant. Also, the 


effect of incubation alone was not significant. 


TABLE 4 
THE EFFECT OF ANALOGIES AND INCUBATION ON 


ANALYSIS OF VARIANCE OF 
TREE PLANTING PROBLEM OF 40 SUBJECTS 


THE SOLUTIONS OF THE 


Source of variation df Mean square F 
Between groups 
Pictorial analogies 1 30.63 32.599 
Incubation з 1 1.23 131 
Interaction (Pictorial | 
Analogies and Incubation) 1 .22 23 
Within groups 36 94 
Total 39 


* Significant at the 1 per cent level. 
When working on the tree planting problem subjects usually had difficulty 
developing any directions at all; they just put the trees anywhere at first 
hoping to get an idea. Then they would see that, since they had but 10 trees 
and had to make five rows with four trees in each row, it would be necessary 
for rows to meet or to cross. In other words, some trees would have to do 


“double duty.” * 
d from the 24 subjects who solved either the 


The verbal reports obtaine h 
farm problem or the tree planting problem and had the pictures of the appro- 
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priate pictorial analogies in front of them indicate that nine doubted that the 
pictures helped them and 15 thought that the pictures helped them or may 
have helped them but they usually were vague as to how the pictures helped. 
Examples of vague answers were “There was something about the shape of 
the clock that gave me the idea,” “I think seeing the picture of the starfish 
might have helped me,” and so on. 


D. Discussion 


The first hypothesis, that visual pictorial analogies help solve problems, was 
confirmed. Three pictures were in front of a subject as he worked on a prob- 
lem. These pictures were analogies to the problem he was working on and its 
solution because they had similar structures (forms) or groupings to the prob- 
lem and its solution, while the content or subject-matter of the pictures was 
different from the problem. The use of analogies in solving problems involves 
transfer with transformation of what is transferred. The difference in the sub- 
ject-matter of the analogy is disregarded. The ability and training to disre- 
gard the difference in subject-matter of the analogy involves making the sub- 
ject-matter of the analogy more like ground and making the structure of the 
analogy more figural, thereby abstracting the structure of the analogy. The 
part of the abstracted structure of the analogy which is similar to the struc- 
ture of the problem is matched with it, and is given the subject-matter of 
the problem; and the rest of the abstracted structure of the analogy is also 
given the subject-matter of the problem and this is the solution of the problem. 
In this way the analogy used in solving the problem is not only transferred to 


the problem, but the analogy is transformed. There is transfer with transfor- 
mation of what is transferred. 


The pictorial analogies to each of the two problems used in this experiment 


contain the structure of the Problem and its solution (or at least part of its 
solution). For example, the farm problem can be solved by using the clock as 
an analogy because what can be seen of th 
problem, while the inner- 


—— ни 


ай, 
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This is like the problem in physics of trying to discover the components of the 
atom, which was solved roughly at first by using the solar system as an anal- 
ogy. The tree planting problem involves the use of a synthetic analogy because 
we have the parts and use the analogy to discover what whole they make. This 
is like the problem in chemistry where John Newlands anticipated the discov- 
ery of the Periodic Table (that when the elements are lined up by weight ev- 
ery eighth element has properties that repeat) on the basis of an analogy to 
music in which every eighth tone repeats. He called his discovery the Law of 
Octaves in chemistry. 

The author has previously (1) analyzed and classified analogies, given ex- 
amples of analogies that have been used in the sciences, and developed a theory 
of the use of analogies in science which is part of the theory that will be uti- 
lized to explain the results of this research. 

The verbal data obtained from the subjects that had the pictorial analogies 
in front of them and solved the problem indicate that, although far more of 
these subjects solved the problem than did the subjects who had no pictorial 
analogies in front of them, they usually were either not conscious that the an- 
alogies helped them or they were only vaguely conscious of how the analogies 
helped them. This is in agreement with the results of an experiment Maier 
performed (4). Maier found that his subjects solved the pliers and pendulum 
problem (whose solution involves swinging a string suspended from the ceil- 
ing) much more quickly when he gave them a hint by “accidentally” brushing 
against one of the strings causing it to swing, though they were not conscious 
of having been given a hint. The present author interprets Maier’s “hint” in 
the following way: when the experimenter brushed against the string and 
made it swing, he actually did part of the problem for the subject, since the 
string made to swing by the experimenter was the one needed to be swung to 
solve the problem. A visual pictorial analogy that would probably help sub- 
jects solve the plier and pendulum problem is a picture of a child on a swing 
or of a grandfather clock which has a swinging pendulum. 

The perceptions and thoughts of individual subjects no doubt are different 
in regard to their consc i Galton (2) found imagery in most sci- 


ious imagery. 
entists to be poor, but Hadamard (3) found that types of imagery used in 
thinking vary greatly among individ 


ual scientists and mathematicians. We 
can suppose that there is a relationship between being conscious of using (and 
being aided by) visual analogies and the tendency to use visual imagery in 


thought. This is a phenomenological problem that has been partially explored 
by Hadamard who found many individual differences when he gave mathe- 
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maticians questionnaires about how they think. For example, Norbert Wiener 
thought either with or without words, George D. Birkhoff thinks visually, 
and С. Polya thinks with visual diagrams or “a right word” or even puns. 


The physiological correlates of visual imagery in thinking have been stud- 
ied by Walter (11). Walter found correspondences between individual dif- 
ferences of visual imagery and alpha brain waves. When EEG recordings are 
taken over the visual area with the eyes closed and the mind at rest, most peo- 
ple show an alpha rhythm. When the person opens his eyes or makes a mental 
effort, as when doing mental arithmetic, the alpha rhythm disappears and is 
replaced by a beta rhythm. This is the R. type whose alpha rhythms are re- 
sponsive. Walter also found individuals with persistent alpha rhythms that 
are hard to block with mental effort, who tend to auditory, kinaesthetic or 
tactile perceptions rather than visual imagery. In these persons the alpha 
thythms continue even when the eyes are open and the mind is active or alert. 
These persons with persistent alpha activity belong to the P type. He also iden- 
tified people who have EEG's in which no significant alpha rhythms are 
found even when the eyes are closed and the mind is resting. This is the M. 
type, for minus; they are persons whose thinking processes are conducted al- 
most entirely in terms of visual imagery. The R type of person can combine 
data from the various sense organs more readily than can the M or P types. 
Two-thirds of ordinary normal people selected at random have been found to 
belong to the R type, and the remaining third are about evenly M and P types. 


The proportion of M. types is usually higher among science students than 
among art students, 


› А z > 
Walter’s last finding Suggests that science students (and scientists), since 
they are predominantly M types, 


analogies in their creative thought 
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tures, to find the right set or direction for solving the problem. These sub- 
jects tended to return to their previous sets. They would often say, “I know 
I've tried this before, but I cannot think of anything else to do.” Because of 
the interruption, these subjects also worked on the problem for a shorter 
length of time. These may be the reasons why incubation by itself had no sig- 
nificant effect on solving either the farm problem or the tree planting problem. 
The interruption of the incubation phase may help because it breaks up sets 
or directions and because it gives rest from fatigue, but it is also apt to work 
against a person because he spends less time working on the problem. These re- 
sults indicate that the incubation (interruption) phase in creative problem 
solving serves as something more than merely to break up sets and give rest 
to recover from fatigue. The person also finds the right set or direction during 
incubation and this gives the illumination. 

The third hypothesis tested the combined effect of pictorial analogies and 
incubation on problem solving. This resulted in the greatest number of solu- 


good partial solutions) of the two problems, and indicates that in- 


tions (and 
tion effect 


cubation enhances the effect of the pictorial analogies. This interac 
was significant for the subjects with the farm problem, but was not significant 
for the subjects with the tree planting problem. This latter finding probably 
occurred because the pictorial analogies to the tree planting problem were di- 
rect enough to be perceived almost as well when a subject was constantly 
working on the problem as when he put the problem aside temporarily with 
the pictures still in front of him. Here incubation is less likely to be needed in 


order to enable a person to give sufficient attention to the pictures so that he 


can be aided by them. In real life situations visual stimulus-patterns that can 


be used as analogies to solve a problem are not usually to be found so close at 
hand and so incubation is generally helpful because it brings a person back into 
contact with the larger, more enriched behavioral environment with its mani- 
fold and varied patterns of stimulation where he may find a pattern of stimu- 
lation—which was not in the immediate environment while he worked on the 
problem—that he can use as an analogy for solving the problem. 

‘The author proposes that incubation—with the breaking up of sets and the 
rest from fatigue—should be interpreted in the combined language of gestalt 
and behavior theory (combining Hull's inhibition and Guthrie’s interference 


theories). 

Reminiscence has been exi 
(especially with mass practice) 
pates so that a person recalls more la 


plained by the development of Ig during learning 
which causes some forgetting, but then dissi- 
ter on than immediately after learning. 
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This effect is due only to Ip and dissipation of Ід. Incubation, in creative prob- 
lem solving, is more complex. We must bear in mind that when a person dis- 
covers something new he is not learning what is shown to him; he is —€— 
something new as he discovers it. A child today can learn about the law o 
gravity from his teacher. Newton learned about the law of gravity by discov- 
ering it. Yet Newton used what he recalled from his past learning to discover 
it. А 

‘ We follow Hull’s formula, that habit strength (sHg) multiplied by drive 
(D) equals reaction potential (sEg). From this we can assert that the habit 
strength of a response (determined by frequency) multiplied by drive inten- 
sity causes the response (or response tendency—as when one puts oneself into 
а posture or stance in readiness for making an intended or desired response) 
to have a "set," by making the response (or response tendency) rigid or "set 

in its motion (or motion tendency), respectively. Hence, any response or re- 
sponse tendency has a "set" or “direction.” 

Simple problems—not used in this experiment—can be solved with very 
little trial and error because there are only a very limited number of responses 
possible to the problem, and one of these few possible responses solves the 
problem. Complex problems—as the two used in this experiment—have а 
great many possible responses if the person has to try 
error to see which response solves the problem. The per: 
of his predominant responses that gets transferred to 
When this happens he solves the problem rapidly. 
predominant response from previous learning that gets transferred to the 
problem and solves it, it may take him a very long time to 
problem. 'This is the problem-situation in this experiment, 

Spence (8) theorized that strong motivation is good for learning simple 
tasks rapidly, but with difficult or complex tasks strong motivation at first 


them all by trial and 
son may find that one 
the problem solves it. 
But if the person has no 


solve a complex 


ask may be difficult for both reasons. The 
present author defines problems as į 


! incompletely given tasks. Then simple prob- 
lems (which are only slightly incomplete tasks) are solved rapidly when moti- 
vation is strong. This author further hypothesizes that with complex problems 


strong motivation is needed to cause the person to work intensely on the prob- 
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lem—preparation phase—and then to cause fatigue and induce incubation but 
yet to cause the person (in a less intensive manner) to keep coming back to 
the problem, which makes him likely to solve it eventually. 

In the preparation phase, when working on one of the problems in this ex- 
periment, the subjects first made responses which were predominant in relation 
to the stimulus-patterns of parts of the problem-situation, and they therefore 
sometimes succeeded in solving parts of the problem. But usually the subjects, 
in working on parts of the problem, worked on the kind of parts that already 
prevented them from solving the problem. For example, many subjects first 
divided the area of the farm problem in half (with a diagonal line) and then 
tried unsuccessfully to divide these two equal parts into halves again to obtain 
four parts of equal size and shape. They no doubt transferred to the problem 
the response of bisecting the area because they saw it as being like the geo- 
metrical problems that they had previously studied in geometry class which 
are frequently solved by bisecting areas. Typically, the subjects tried their pre- 
dominant responses again but with some modifications or by combining the re- 
sponses in various ways. For instance, subjects who divided the area in half 
often tried to halve these two parts in various ways. Some subjects even erro- 


neously modified their straight lines into curved lines. The subjects often re- 


turned to responses which they had tried already. 

Thus, when unsuccessfully working on the problem with strong motivation, 
in the preparation phase, a person’s predominant responses—since they tend to 
be repeated with modifications—eventually undergo strong and massive fa- 
tigue which produces reactive inhibition (In) of all the predominant responses 
to the problem. This reactive inhibition causes him to slow down and tempo- 
rarily stop working on the problem, which is to say that it brings about or in- 
duces the incubation phase. In the incubation phase the person may stay in the 
presence of the problem (as in this experiment) or walk away, but in any case 
he carries the problem around in his head, and sees himself not making his 
responses to the problem which therefore undergo 
(sIn). He usually also makes other responses, as 
during incubation. Some of these responses in- 


terfere with the previous responses that have undergone Ip, and produce an 
active conditioned inhibition of them (by doing something else) just as Hull's 
nonresponding response (holding back or withdrawing implicitly) produces 
passive conditioned inhibition. Both are really conditioned inhibition (sIr). 
The Ip plus sIr is the total inhibition which extinguishes the previous re- 

he gradually recovers from fatigue; 


sponses. Later, as incubation continues, | 
Ir dissipates. This is why the incubation phase, as it goes on, makes him feel 


previous (predominant) 
some conditioned inhibition 
he behaves in other situations 
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rested from fatigue or refreshed as Helmholtz stated. The conditioned inhibi- 
tion of the previous (predominant) responses remains, making these responses 
weaker (attenuated) when they spontaneously recover (as reactive inhibition 
dissipates). The sets of the previously predominant responses. ате broken up 
because they are weakened by having undergone some conditioned inhibition. 
This is the Woodworth and Schlosberg “breaking up of sets” effect in incu- 
bation. , 

Insofar as some of the conditioned inhibition is produced by interference 
from the responses he is making to various situations during incubation, these 
situations (stimulus-patterns) also determine which new responses he makes 
to the problem. The same responses he makes to the situations he behaves in 
during incubation are also made to the problem, and so new sets or directions 
for solving the problem develop. These responses, since they belong to the sit- 
uations he behaves in during incubation, are made “aside,” haphazardly, and 
unconsciously to the problem (as Poincare stated). If he behaves in situations 
whose stimulus-patterns or whose stimulus-patterns and his responses to them 
can be used as analogies to solve the problem, he solves the problem suddenly 
by insight or illumination. 

The use of analogy involves either (a) matching the stimuli of the problem 
to some of the stimuli of one of the stimulus-situations experienced during in- 
cubation and then making responses to the problem that imitate (copy) the 
rest of the stimulus-pattern of that stimulus-situation (as when Newlands saw 
that some elements repeat like the tones in music and then lined them all up 
into octaves like the piano keyboard), or (b) matching the stimuli of the prob- 
lem to the stimuli of one of the stimulus-situations experienced during incuba- 
tion and then making the same responses to the stimuli of the problem as he 
makes to the stimuli of this stimulus-situation (as when Archimedes saw the 


water overflow when he stepped into the bath and then put the crown into 4 
tray of water to measure the overflow). 


E. Summary 

This was an experimental study of the 
creative problem solving. Subjects were 
planting problem to solve. 


use of analogies and incubation 1% 
given the farm problem or the tree 
For each problem there were control subjects who 
just worked on the problem, incubation subjects who put the problem aside 
temporarily and later continued to work on it, pictorial analogy subjects who 
had pictorial analogies of the problem in front of them while they worked ОП 
the problem, and combined pictorial analogy and incubation subjects who had 
the pictorial analogies in front of them and also had an incubation phase n 
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which they put the problem aside temporarily. It was found that pictorial an- 
alogies significantly aided the subjects in solving the two problems and that 
the interaction effect of pictorial analogies and incubation significantly aided 
the subjects in solving the farm problem (which had a more complex solution). 
The results were discussed and explained from a unifying viewpoint involving 


several theories. 
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THE EFFECTS OF PUNISHMENT ON FOOD 
PELLET DISCRIMINATION*? 


Department of Psychology, The University of South Alabama 


WiLLIAM Е. VITULLI 


A. INTRODUCTION 


The discriminative properties of food pellets have been of continuing inter- 
est with respect to their effects in schedules of reinforcement since the obser- 
vation made by Skinner (11). Discriminative stimulus control by the type of 
food pellet was demonstrated by Cruse, Vitulli, and Dertke (4). Noyes su- 
crose and standard pellets controlled rates of responding in a multiple fixed- 
ratio 30 fixed-interval three-minute schedule of reinforcement. Also, discrim- 
inative stimulus induction across a food pellet continuum of different sucrose 
concentrations was found by Vitulli (13). Eleven mixtures of Noyes sucrose 
and standard food pellets were used as discriminative stimuli under a two-ply 
multiple schedule. Response rates following each pellet concentration were 
controlled by the presence of the larger proportion of sucrose or standard food. 
Loss of discriminative control occurred when pellets composed of .50 sucrose 
and .50 standard food preceded the schedule components of the multiple. In 
each of these studies the stimulus properties of the primary reinforcers were 
sufficient to produce operant discrimination. 

Acquired discriminative properties of aversive events, such as shock or in- 
have been studied, for example, by Azrin (1) and by Holz and 
aradigm included associating the aversive stimulus with 
nt. The focus of analysis was the subsequent 


tense noise, | 
Azrin (7). Their p 
positive primary reinforceme 
stimulus control exerted by the aversive stimulus. "i 

The purpose of the present investigation was to assess the effects of pairing 


an aversive stimulus with distinctive primary reinforcers. Subsequent discrim- 
inative properties of the primary reinforcers would be measured. It was rea- 
soned that by consistently associating shock with. one type of pellet and not 
with another, in a fixed-ratio (FR) schedule of reinforcement having the same 
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response requirements (30) for both pellets, postreinforcement rate differences 
would occur between pellets. Rate differences would occur not only when 
shock was present but also when shock was removed. If the sucrose and stan- 
dard pellets were presented in a random sequence for a given session, the rat 
could not learn which pellet was "coming next." The animal could, however, 
learn to discriminate between the shock-paired vs. the nonshock-paired pellet 
types. This procedure separated the discriminative properties from the ri 
forcing properties of the pellet. Skinner (11), Keller and Schoenfeld (8), 
and Terrace (12) discuss at length the theoretical and empirical differences 
between these properties. The contingencies thus described may be referred to 
as a mult FR 30 FR 30 schedule of reinforcement. The accompanying stimuli 
are the pellet types and the presence or absence of shock. 


B. METHOD 
1. Subjects 


Two male Holtzman albino rats (S3 and S4) with no previous training 
were used. The animals were approximately three months old and weighed 
between 260 and 275 grams under conditions of free food and water at the 
beginning of the experiment. They were reduced to 85 per cent of their ie 
feeding weights and were maintained at from 75 per cent to 85 per cent 0 
free-feeding weight throughout the experiment, 


2. Apparatus 


A Grason-Stadler one-lever rat chamber was used. The chamber peace 
pellets from two Davis pellet dispensers. One dispenser presented Noyes mt 5 
45 mg standard food pellets. The other dispenser presented Noyes stock 


mg sucrose food pellets. The dispensers were mounted on a wall directly above 
and outside of the experimental enclosure. А Y-sha 
rangement extended from the dis 


Refer to Vitulli (13) for furthe 
penser (Grason-Stadler) was lo 
contained no pellets. The Graso 
Davis dispensers operated to ma: 
ger white noise generator was 
Its continual operation masked 


ped surgical tubing af* 
pensers to the food hopper in the chamber 
т description of this apparatus, A third dis" 
cated inside the experimental enclosure a? 

п dispenser operated whenever either of the 
sk their possible differential sounds. A Forin- 


source of scrambled electric sh 
switching equipment was used. 
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3. Procedure 


After the animals were reduced to 85 per cent of their free-feeding weight, 
S3 was magazine trained with standard pellets and S4 was magazine trained 
with sucrose pellets. Both organisms were then rewarded for every lever re- 
sponse by the same type of pellet which was used during magazine training. 
The response ratio was gradually increased for both rats to an FR 30 over the 
following 12 sessions. After five sessions on FR 30 with standard pellets for 
S3 and sucrose pellets for S4, each subject received both types of pellets under 
the mult FR 30 FR 30 schedule. At this point the accompanying stimuli for 
FR 30 components in the multiple schedule were different type food pellets. 
After 10 sessions, a mean shock intensity of .55 milliamps (ma) and 100 milli- 
seconds (msec) was paired simultaneously with the occasion of each standard 
pellet in the mult FR 30 FR 30 for $3. The onset of the shock occurred at 
the same time as the dropping of the food pellet in the hopper. A mean shock 
intensity of .54 ma and 80 msec was paired simultaneously with the occasion 
of each sucrose pellet in the mult FR 30 FR 30 for S4. Again, the onset of the 
shock occurred at the same time as the dropping of the food pellet in the hop- 
per. During blocks of sessions in which shock was presented, each subject re- 
ceived both types of pellets. One type of pellet was consistently associated with 
shock and the other pellet was never associated with shock. 

Daily sessions lasted for an average of 60 pellets or one hour, whichever 
came first, for each subject. The animals were not run on the weekends (Sat- 
urday and Sunday). The pellet sequence under the multiple schedule was ran- 
dom and proportionally stratified for each session so that both animals received 
an average of 50 per cent sucrose and 50 per cent standard pellets per session. 
Refer to McNemar (9) for further description of proportional stratification. 
The sequence was programmed by aperiodic input to a Scientific Prototype 
probability generator set for .50 output. Blocks of sessions alternated with re- 
spect to the presence or absence of shock correlated with the respective pellet 
The total program for mean shock intensity and duration per 
presented in Table 1. The sequence of sessions and 
shock properties per block refers to the successive order in which they occurred. 
Variations in mean shock intensity and duration were presented in early ses- 
sions to determine those values at which the rates of each subject would sta- 
bilize. At Block 6 it was found that both animals were emitting stable rates at 
an absolute shock intensity of .40 ma and 50 msec duration. These values were 
then used without exception for the remaining shock sessions for both animals. 


type per subject. 
pellet for $3 and S+ is 
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TABLE 1 
PELLET ТҮРЕ, MEAN SHOCK INTENSITY AND DURATION PER BLOCK OF SESSIONS IN THE 
MULTIPLE Frxep-Ratio 30 Fixep-Ratio 30 SCHEDULE For $3 AND 54 


Blocks of No. of Shock intensity and duration with pellet type 
sessions sessions $3: Standard 54: Sucrose 
1 10 No Shock No Shock 
2 33 -55ma-100msec .54ma-S0msec 

3 10 No Shock No Shock 

4 10 -33ma-60msec .30ma-50msec 
5 5 No Shock No Shock 

6 5 40ma-50msec .40ma-50msec 
7 5 No Shock No Shock 

8 5 40ma-50msec .40ma-50msec 
9 5 No Shock No Shock 

10 5 -40ma-50msec .40ma-50msec 
11 5 No Shock No Shock 

12 5 40ma-50msec .40ma-50msec 
13 5 No Shock No Shock 

14 5 40ma-50msec 40ma-S0msec _ 

C. RESULTS 


Figure 1 presents stable absolute rates for the terminal three sessions parti- 
tioned from each block for $3 and S4. The rates indicate that the pairing of 
shock with standard pellets for $3 and sucrose pellets for $4 lowered postrein- 
forcement rates consistently in comparison with rates following pellets not as- 
sociated with shock. Blocks of sessions in which shock was removed (Blocks 
3, 5, 7, 9, 11, and 13) indicate that postreinforcement rates were consistently 
higher following the pellets previously associated with shock in comparison 
with rates following the pellets never associated with shock. The rates follow- 
ing pellets never associated with shock (sucrose for S3 and standard for $4) 
tended to be lower in those sessions during which shock was associated with 
the alternate pellet type (Blocks 2, 4, 6, 8, 10, 12, and 14). The rates were 
consistently higher in those sessions during which no shock was associated with 


А alternate pellet type, as indicated in Figure 1 (Blocks 1, 3, 5, 7, 9, 11, and 


D. Discussion 

The association of an aversive stimulus 
in the present study tended to alter the 
mary reinforcing stimuli. Comparisons 


with positive primary reinforcement 
discriminative properties of the pri- 
between stable response rates following 
the pellets previously paired with shock with stable response rates following 
the pellets never paired with shock, within the same organism, indicate that 
the former pellets controlled consistently higher rates than the latter pellets. 
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FIGURE 1 
ESPONSE RATES FOLLOWING SUCROSE AND STANDARD PELLETS IN THE 
R 30 SCHEDULE FOR THE TERMINAL THREE SESSIONS OF EACH 
IVE BLOCK FOR SuBJECT 3 AND SUBJECT 4 


STABLE ABSOLUTE К 
mult FR 30 Е 
SUCCESS! 

ence that a pellet became a conditioned aversive stimulus 
s association with shock under the conditions of the pres- 
ent investigation. Conversely, postshock session rates were facilitated rather 
than suppressed. These results are consistent with the findings of Garcia, Mc- 
Gowan, Ervin, and Koelling (6). They report that when the consequence of 


There was no evid 
because of its previou 
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eating is immediate peripheral pain, produced by a shock of .2-sec and 2.0 ma, 
rats do not display a reduced preference for either gustatory or nongustatory 
attributes of the food. Garcia et al. (6) used a respondent conditioning para- 
digm. Possible changes in performance were measured by the latency between 
the presentation of food and the consummatory response. The flavor of the 
pellet did not acquire negative CS properties. 

Behavioral contrast describes the postshock session rate relationships pro- 
duced between the pellets in the present investigation. Reynolds defined con- 
trast as "when the change in the rate of responding during the presentation of 
one stimulus is in a direction away from the rate of responding generated 
during the presentation of the other stimulus” (10, p. 57). Postshock rate 
divergencies between pellets are seen in Figure 1. The schedule of reinforce- 
ment (mult FR 30 FR 30) appeared to have gained considerable control pios 
ducing overall high rates during nonshock sessions. A multiple schedule in 
which components typically produce low rates—e.g., variable-interval compo- 
nents—may reveal greater contrast under the conditions of the present study. 

The presence of Tesponse-contingent shock associated with a distinctive pel- 
let had punishing effects. The shock suppressed responding, Azrin and Holz 
define punishment as a “consequence of behavior that reduces the future prob- 
ability of that behavior” (3, p. 381). The data in Figure 1 indicate that rates 
were lowest following pellets paired with punishment. The notion, expressed 
by Estes (5) and Azrin (2), that punishm 
not permanently weaken it is evidenced in alternate blocks of sessions during 
which shock was not present, Rates of responding in nonshock sessions tended 
to rise in direct proportion to the degree of previous suppression. 

Major conclusions Suggested by the present investigation were that (a) the 
pairing of a punishing stimulus with primary reinforcement suppressed post- 
reinforcement rates, (5) removal of the associated punishment modified the 
discriminative properties of the pellet so that postreinforcement rates were 
relatively higher, and (с) there was no evidence in this study that associating 
shock with food rendered the food a conditioned aversive stimulus. A system- 
atic replication with additional animals, and parametric variations of the food- 


shock interval, ought to increase the generality and reliability of these conclu- 
sions. 


ent suppresses responding but does 


E. Summary 

Two rats were trained onam 
of reinforcement. The reinforcer 
lets. The presentation of the tw 


ultiple fixed-ratio 30 fixed-ratio 30 schedule 
5 were Noyes standard and sucrose food pel- 
© types of pellets was random. The onset of а 
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shock of approximately .40-та and 50-msec was paired, simultaneously and 
consistently, with one type of pellet. Blocks of sessions alternated regarding 
the presence or absence of the response-contingent shock for each rat. One ani- 
mal received shock with standard pellets and the other animal received shock 
with sucrose pellets in the multiple schedule. The presence of shock lowered 
postreinforcement rates of responding following the shock-paired pellet. Re- 
sponse rate decrements were less following the pellet type not paired with 
shock during the same session. Removal of shock for the pellet previously 
paired with shock resulted in consistently higher postreinforcement rates as 
compared with rates following the pellet never paired with shock. The data 
were interpreted in terms of punishment, behavioral suppression, and contrast. 
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OF BORDER CONTRAST* 1 
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S. Howarp BARTLEY AND Ricwarp J. BALL 


A. INTRODUCTION 


Unique changes in perceived brightness, hue, and saturation are produced 
by subfusional intermittency rates in the range of about five to 10 cycles per 
second. The occurrence of brightness enhancement, temporally induced desat- 
uration, and alterations in perceived hue have been extensively studied in this 
laboratory (1, 2, 3, 4, 6, 7, 9). Temporal manipulation of photic input also 
has marked effects on a number of other aspects of visual perception (5, 14, 
15). One of these is visual acuity. 

Bourassa and Bartley (11) found that visual resolution of a gap between 
two halves of an illuminated target was adversely affected under the same in- 
at produced brightness enhancement. Using a tum- 
bling E target Bartley, Nelson, and Soules (10) found visual acuity decreas- 
ing as temporally induced brightness increased. Senders (16, 17, 18), 
Nachmias (13), and Gerathewohl and Taylor (12) have also shown the 
unique effects that intermittent stimulation produces on visual acuity. 

А recent study by Bartley and Ball (8) more extensively investigated these 
relationships. Utilizing a Landolt C target, they found maximum acuity dec- 
rement at rates around five cycles per second with less decrement at faster and 
slower rates. A pulse-to-cycle fraction of 14 produced more decrement than 
those of % and 34, but it was shown that the pulse length of the intermittent 
stimulation was not the prime factor. Total flux was also shown not to be a 
prime factor except at very low levels of luminance. In a reverse contrast 
portion of the experiment, it was found that a black Landolt С оп а white 
background produced much more acuity decrement than a white Landolt C 


on a black background. 


termittency conditions th 
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B. Apparatus 


The two targets were Landolt C’s which could be randomly presented with 
the gap-oriented "up," “down,” "right," and "left." The black Landolt C 
was made with India ink on matte white paper, while the white Landolt C 
was white ink on matte black paper. Both letters presented a high contrast 
target. І 

The collimated output of а 750-watt projection bulb controlled by a Variac 
was used to illuminate this target field. A variable-speed drive Graham-trans- 
mission with an episcotister disk provided the intermittency. The episcotister 
chopped the light beam at a focal point in order to minimize taper. 


С. PROCEDURE 


This study is a direct outgrowth of the study (8) previously discussed. 
Maximum acuity decrement was obtained in that study with a rate of five 
cycles per second, PCF of М, and luminance of 96 c/ft?. Therefore, these 
conditions of rate, PCF, and luminance were selected for this present study. 
The purpose of this study was to investigate the temporal induction of acuity 
decrement as visual angle was systematically decreased for conditions of both 
black Landolt C on white background and white Landolt C on black back- 
ground. 

The visual angle was changed by varying the distance between the observer 
and the target. Both Landolt C targets utilized, subtended five minutes of 
visual angle at 15 feet. These targets were viewed at distances between 7.5 
feet and 30 feet so the target visual angle varied from 10 minutes down to 
2.5 minutes. 

A random order Presentation series of 10 Landolt C gap orientations was 
utilized as a single tun for each experimental condition, A forced-choice pro- 
cedure was used in which the observer had to report the gap as “up,” “down,” 


“right,” or "eft." The graphs presented are averages of 10-trial runs for 
each condition for each of the two observers, 


D. ReEsutts 


$. HOWARD BARTLEY AND RICHARD J. BALL 187 


pulse-to-cycle fraction of 14. Thus, the Steady I condition is equated in total 
flux per cycle to the intermittent condition, and the Steady II is equated to 


the flux density of the pulse in the intermittent condition. 


— 
WHITE LANDOLT ON BLACK BACKGROUND 


о- малиочо о 


NUMBER OF ERRORS 
O-MUAUANDOS 


STEADY 1 
STEADY 1 
INTERMITTENT. 
RATE- 5 CPS 
РСЕ - 1/4 


OBS: BALL 
ELT ETB 375 32525 10 


VISUAL ANGLE IN MINUTES 


FIGURE 1 
UMBER OF ERRORS IN A 10-TRIAL RUN FO! 
от C PLOTTED AGAINST THE VISUAL A 
tent stimulation (rate 5 cps; 
hown. Data for two observers ап 


R DETECTION OF THE POSITION 
NGLE OF THE LETTER 


PCF of 14) and two levels 
d both black and white 


Tue AVERAGE N 
oF A LANDI 


Results for both intermit 
of steady stimulation are = 
Landolt C conditions are presented. 


little difference between the two steady 


conditions, or, that a difference in luminance between 24 c/ft? and 96 c/f 
is not a prime factor in acuity decrement. This is the case for both the white 
letter on black background and the black letter on white background. Very 
e made under any of the steady stimulation conditions and no 
r than 3.75 minutes. 
The intermittent condition does not produce any errors with a visual angle 
greater than five minutes. However, with visual angles less than five minutes, 
with decreasing visual angle for the 


the acuity decrement rapidly increases E 
М d is approaching the level of change 


black Landolt C on white background an p 
at a visual angle of 2.5 minutes. For the white Landolt C on black back- 


Figure 1 shows that there is very 


few errors ar 
errors with a visual angle greate 
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ground, there is very little difference between the intermittency condition and 
the two steady conditions. 


E. Discussion 


This study once again demonstrates the unique effects of intermittency of 
stimulus input on a perceptual end result—in this case, visual acuity. Previ- 
ous studies (8, 10, 11) have shown that decrements in visual acuity were 
produced by intermittency rates in the same range that produce brightness 
enhancement. In the present study, an intermittency condition previously 
found to produce visual acuity decrement was utilized to investigate the in- 
crease in acuity decrement as visual angle was systematically decreased. It 
was found that for visual angles of less than five minutes, the number of er- 
tors rapidly increased for black targets on a white background. This visual 
acuity decrement did not occur for white targets on a black background. , 

It appears plausible that this could be explained on the basis that when a 
large proportion of the target field is actively 


stimulating the visual system 
(black letter on bright white field), 


the temporally induced effects produced 
by the intermittent stimulation disrupt the resultant contour processes neces- 


sary for visual acuity discrimination. With the reverse situation of only a 
small proportion of the total target field actively stimulating the visual sys- 
tem (white letter on black background), the temporally induced effects asso- 


ciated with alternating of Tesponse mechanisms would not be sufficient to dis- 
rupt seriously the resultant perception of borders. 
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PROBLEM-SOLVING MOTIVATION IN VERBAL 
CONDITIONING STUDIES* 1 


Department of Psychology, Pomona College 


Косек E. VocLER anD RUTH L. AULT 


A. INTRODUCTION 


A priori assumptions are often made about the reinforcing functions of the 
contingent verbal stimuli (CVS) used to develop or maintain behavior. If the 
behavior changes as a function of the systematic presentation of the contingent 
stimuli, the investigator generally concludes that conditioning has occurred. 
If the investigator fails to suggest a variety of reinforcements, one is forced 
to assume that the investigator considers the CVS to be reinforcing (e.g. 
7,8). 

Other investigators (e.g., 
degree to which an § "liked the reinforcers,’ 
tion is needed of the relationship between ‘Viking the reinforcers, 
areness of the response-reinforcement contingency. In the study 
it was hypothesized that problem-solving was a major source 
lation given a Taffel (9) type of verbal 
t this would be demonstrated in three 


4, 6) have correlated personality factors with the 
' but a more thorough examina- 
” condition- 


ing, and aw 
reported here, 
of reinforcement for a college popu 


conditioning task. It was expected tha 
ways: (a) many Ss would become aware of the response-reinforcement con- 


tingency (solve the problem), but would not be conditioned; (4) Ss would 
report problem-solving to be more reinforcing than the CVS in a postsession 
; and (c) the frequency of reporting problem-solving as a 


interview (PSI) ‹ 
е among Ss who were given а second problem to solve 


reinforcer would increas 
versal of the response class. 


B. METHOD 
1. Subjects 


enrolled in summer courses at the Claremont 
as in a psychology or education program, 


which was a re 


Twelve women and 25 men, 
Graduate School, none of whom w 


volunteered to be Ss. 
mee ‘torial Office, Provincetown, Massachusetts, on November 19, 
righe by The Сен кирен by a Pomona College Faculty Research Grant from 
funds made available through the Ford Foundation. 
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2. Apparatus 


The apparatus and sentence construction tasks were modifications of those 
devised by Taffel (9). One hundred forty 3 5 inch white index cards each 
had a different verb in the simple past tense typed on the center. Below the 
verbs were typed the four pronouns I, We, He, and They in random order, 
with each possible combination appearing with nearly equal frequency. The 
serial order of the cards was random, but each 5 received the same pattern. 

А 3 X 5 foot wooden screen was placed across the table, separating 8 from 
E to prevent nonverbal communication and to keep § from observing what Ё 
recorded. The screen was raised from the table top about 134 inches to permit 
the presentation of the stimulus cards. 


3. Procedure 


Ss were told to make up one sentence for each index card presented to thera, 
and to begin with one of the four pronouns and to use the verb on the card. 
Each sentence was spoken aloud. After each set of 10 cards (one trial block), 
S was handed a piece of paper, asked to write down any thought he had on 
the experiment (3), and then asked to return the paper to E. 


The first trial block was used to calculate operant rate. During this time Ё 
remained silent. The CVS “Right” was assigned to whichever pair of pro- 
nouns—I and They or He and We—had the lower operant rate; “Wrong” 
was assigned to the higher rate pair. This was done so that each 8 would have 


an increased opportunity to raise his level of correct responding. Starting with 
the eleventh card, E said either “Right” or 


r “Wrong” after every sentence 
spoken by S. This procedure is in accordance with the general technique of 


operant conditioning: base rate data are collected for a time interval prior to 
the introduction of the contingent stimuli, Morcoy 
description of the 31 verbal conditioning studies reviewed by Krasner (5, Р. 
149), who observed “. . , the specific task given to the $ is not presented as à 
learning one. The $ is not asked to ‘learn’ a given se 
syllables, or paired associates, 
the studies. Rather the S is а 
task, and the ex 
behavior! by car 


er, this procedure fits the 


ries of words, nonsense 
nor is he even told that "learning! is involved in 
| sked to emit verbal behavior in terms of a given 
aminer attempts to reinforce a preselected class of his ‘verbal 
efully controlled verbal or nonverbal behavior 
If an $ had not written an hypothesis in his “ 
ment" that one or more pronouns were right or w 
ter eight trial blocks), the learning session was te 
had written a correct contingency hypothesis, 


al cues." 

thoughts about the experi- 
rong, by the 80th card (af 
rminated. Of those Ss who 
half were terminated six trial 
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blocks after the statement was written. The other half was given two trial 
blocks past the awareness statement and then the contingency was reversed. 
If the Ss wrote a second correct contingency hypothesis, they were given two 
trial blocks past the second awareness statement and then terminated. If they 
did not report awareness of the contingency reversal within four trial blocks, 
they were terminated. Ss judged aware during the learning session were alter- 
nately assigned to the reversal and nonreversal groups. 

Following the learning session, all Ss were asked seven questions (the PSI). 
These questions were designed to reassess Ss’ awareness of the correct contin- 
te Ss’ goals during the task, and to determine Ss’ own eval- 


gency, to investiga 
aspects of the task and of the CVS. 


uation of the reinforcing 


C. RESULTS 


rate (i.e, the rate of the pronouns 


„ An examination of the correct response 
ealed no differences between aware 


upon which “Right” was contingent) rev 
and unaware Ss, nor between aware-reversed and aware-nonreversed Ss? both 
or the trial block of awareness and when not aligned. Differ- 


when aligned f 
response rate between preawareness 


ences in the average percentage correct 
and postawareness for individual Ss ranged from —17 to +48 percentage 
points, Four Ss decreased their correct response rates (—17, —10, —10, and 
—3 percentage points), four increased by at least 20 percentage points (4-22, 
+33, 4-44, and +48), while the remaining 16 aware Ss increased by less than 
15 percentage points. Thus there was little evidence of conditioning for Ss 
who were aware of the contingency between “Right” and the contingent pro- 


nouns. 

All Ss w 
when the CVS were presented. Т 
at the beginning. Only 
of the unaware 


ere asked in the PSI whether they had tried to figure out why or 
heir responses fell into three categories: yes, 
no, and only one of 37 Ss did not try to solve the prob- 
lem and one-third Ss did not continue the attempt for very 
long (see Table Ls 

Two PSI questions were 
approval-avoidance behavior. 


designed to investigate approval-seeking and dis- 
Question 4 read, “Did you try to say sentences 
which made the experimenter say ‘Right,’ ‘Wrong,’ both, or ДЕШЕТ? in 
choice “Right” was interpreted as approval-secking, the answer Wrong” as 
problem-solving methods ог other reasons, both" was considered problem- 
solving, while “neither” indicated indifference or lack of positive reinforce- 


and were thus assigned to the 


2 Three Ss were not judged aware until the PSI 
aware-nonreversed group. 
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ment of the CVS. Most Ss were indifferent to the CVS or were trying to solve 


the problem (see Table 2). Less than one-fourth of the Ss worked to hear 
“Right.” 


TABLE 1 
INSTANCES OF PROBLEM-SOLVING BEHAVIOR BY Groups 
Group (N) Yes No Beginning only 
Unaware (15) 9 1 5 
Aware-nonreversed (13) 13 0 0 
Aware-reversed (9) 8 0 1 
"Totals (37) 30 1 6 
TABLE 2 
RESPONSE CATEGORY AFFIRMED DY Ss IN EACH GROUP TO QUESTION 4 
Group (N) "Right" — "Wrong" either 
Unaware (15) 2 0 1 12 
Aware-nonreversed (13) 4 1 6 2 
Aware-reversed (9) 2 1 4 2 
"Totals (37) 8 2 11 16 — 


Similarly, Question 5 read, “Did you try to say sentences which let you 


avoid hearing E say ‘Right,’ ‘Wrong,’ both, or neither?” As Table 3 indicates, 
most Ss found neither CVS aversive. 


TABLE 3 


RESPONSE CATEGORY AFFIRMED BY Ss IN EACH Group TO QUESTION 5 
Group Em (N) "Right" — "Wrong" Both Neither 
Unaware (15) 1 0 Е 0 d i 14 
Aware-nonreversed (13) 1 1 1 10 
Aware-reversed (9) 0 2 0 7 
Totals (37) 2 3 1 31 


s in each group who listed the specified 
itions. 


ROGER E. VOGLER AND RUTH L. AULT 195 


Alternative (C), solving the problem, received the most first choices and 
also the most first and second choices combined (see Table 5), while alterna- 
tive (A), saying the first thing that came to mind, was the second most fre- 


quent first and combined choice. 


TABLE 4 
PERCENTAGE OF Ss RANKING AN ALTERNATIVE IN ONE OF THE First Four PosiTIONS 
Aware- Aware- 
Selected alternatives* Unaware nonreversed reversed 
(C) Solving the problem 60% 61% 100% 
(A) Saying the first thing 
that comes to mind 86% 69% 77% 
(Н) Purposely varying the 
order of the pronouns 67% 61% 67% 
(D) Wanting Ё'з approval 26% 53% 33% 
„ (1) Did not care about the 
pronoun choice—random 679% 15% 33% 
(B) Telling a story 53% 61% 22% 


а All other alternatives were chosen by less than 50 per cent of each group. 


TABLE 5 
NUMBER OF Ss RANKING AN ALTERNATIVE AS First OR SECOND CHOICE 
Choices 
Alternative 1st 2nd 1st and 2nd combined 
(C) 17 5 22 
(A) 10 10 20 
(H) 2 6 8 
(D) 1 6 7 


The four Ss who increased their response rate by at least 20 percentage 
points—i.e., the four whose response rate indicated conditioning—all selected 
(C) as their first choice. Three of four chose (D), wanting E’s approval, 
for their second choice, and the other chose (H), purposely varying the pro- 


noun order. 
D. Discussion 


were conditioned ; yet 18 other aware Ss failed to 


Only four Ss, all aware, т ау | 
ditioned, and no significant differences 


be conditioned. No unaware Ss were соп 
were obtained between the conditioning rates of aware and unaware groups of 


Ss, nor between aware-reversed and aware-nonreversed groups. These data are 
not in accordance with the finding of other workers that Ss are conditioned 


when “Right” and “Wrong” are used as the CVS (eg 2; 8). 
One possible reason for the failure to obtain conditioning as have others 
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may involve the extent to which nonverbal communication factors ost hoe 
to the conditioning process. No other study reports that Ss said anything. 

first hearing the CVS. In this study, 22 of 37 Ss questioned Ё on first — 
the CVS, and four more did so the second time a CVS was diae à 
queries showed confusion, surprise, or amusement. To questions such as jot 
don me?” E repeated the CVS by saying, "I said —” If S Заке o 
more specific information, such as “How can anything be "Wrong ‘> L sin 
you a complete sentence,” E replied “Please go on with the experiment. I Lees 
particular responses were chosen by Ё for three reasons: (a) to avoid m 
a problem-solving set—as might occur with “It’s part of the experiment w 
“You have to figure that out”; (0) to convey as little additional information 
as possible, so that nonquestioning Ss would not be at a disadvantage; and (c) 
to discourage further questioning by S, while at the same time not totally ig- 
noring the question. . 

It is probable that much nonverbal information would have been gommun 
cated if S and E were face to face. However, unlike other studies—with the 
exception of Ault and Vogler (1)—a screen was placed between $ and Ё m 
this study to prevent nonverbal communication. Yet in none of the studies in 
which Ss were conditioned is it suggested that nonverbal communication was 
a factor. It is quite possible, if not probable, that when § and E are face to 
face the many nonverbal discriminative and reinforcing stimuli presented con- 
comitantly with “Right,” “Wrong,” “Good,” “Hmhmm,” etc, may contribute 
significantly to the conditioning of Ss’ verbal behavior, 

Since Ss who were fully aw 
and the “Right” or “Wrong” 
in correct response rate, it is 
reinforcing power for this subj 
sive enough to result in avoida 
indicate clearly that problem 


are of the contingency between their behavior 
spoken by E did not show a significant increase 
concluded that “Right” possessed little positive 
ect population and that “Wrong” was not avet- 
nce behavior from Ss, Inasmuch as the PSI ane 
-solving was the primary reinforcer for most 5% 
and especially so for aware Ss, it is more reasonable to infer that the cvs 
served primarily as discriminative stimuli for the reinforcer of problem-solving: 
That problem-solving is the major reinforcer is also supported by the fact that 


Ss given an additional opportunity to earn it attempted to do so and reporte 
it to be more important than did other Ss. 


An alternative explanation to the more 


other groups, However, one ca 
this was a reinforcing task fo 
find the contingency, they atte 
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a correct contingency statement, continued to seek another, usually more com- 
plex, solution as judged by their subsequent highly variable response rates, 
their "thoughts about the experiment,” and the PSI data. Ss appeared to think 
the problem more difficult, and rather than settle for attaining one hundred 
per cent "reinforcement" in the form of hearing "Right," they continued to 


problem-solve (and to hear "Wrong"). 
E. SUMMARY 


Data indicate that problem-solving behavior was the major source of rein- 
forcement for college students in a verbal conditioning task and that the con- 
tingent verbal stimuli, contrary to assumptions often made a priori, were only 
mildly reinforcing. Only four Ss, all aware, were conditioned ; yet 18 other 
aware Ss failed to be conditioned. No unaware Ss were conditioned, and no 
significant differences were obtained between the conditioning rates of aware 
and unaware groups of Ss. Factors involved in the failure here to obtain the 
conditioning which has been reported by others are (a) the use of a screen be- 
tween $ and Е to prevent nonverbal discriminative and reinforcing stimuli 
from contributing to the conditioning process, and (5) differences іп $ popu- 
lation. 

REFERENCES 
1, Аил, R. І, & Vocter, К. E. Discriminative and reinforcing functions of four 


verbal stimuli. Psychol, Rep., 1968, in press. 
2. BucHwarp, A. M. Extinction after acquisition under different verbal reinforce- 
ment combinations. J. Exper. Psychol., 1959, 57, 43-48. 
3. DeNixe, L. D. The temporal relationship between awareness and performance in 
verbal conditioning. J. Exper. Psychol., 1964, 68, 521-529. 
hip of personality characteristics, aware- 


4. Donerty, M., & WALKER, R. The relations f per: 
ness, dnd attitude in a verbal conditioning situation. J. Personal., 1966, 34, 504- 


515. А 
5. Krasner, L. Studies of the conditioning of verbal behavior. Psychol. Bull., 1958, 

55, 148-170. a 
6. Levin, S. M. The effects of awareness on verbal conditioning. J. Exper. Psychol, 
. ‚8. М. 

61, 409-416. | 

7 Py M. LEITENBERG, H., & RICHTER, М. The blank trials law: The equivalence 
à байн and nonreinforcement. Psychol. Rev., 1964, 71, 94-103. 


of positive онеш ls А парй ра е ола 
s г есі of verbal reinforcement combination а t al condi- 
Е шы SE of a problem-solving task. J. Personal. @ Soc. Psychol., 
19 163-170. А М 
9 Tarra Г Anxiety and the conditioning of verbal behavior. J. Abn. & Soc. Psy- 
$ ; Сый 
chol., 1955, 51, 496-501. 
Department of Psychology 
Mason Hall 
Pomona College 
Claremont, California 91711 


Published as a separate and in The Journal of Psychology, 1969, 11, 199-204. 


FACTORIAL STRUCTURE OF CQT, ACT, AND SAT TEST 
SCORES FOR 50 AVAILABLE COLLEGE FRESHMEN* 


Department of Educational Psychology, University of Wisconsin-Milwaukee 


RussELL №. CASSEL AND ARDEN С. EICHSTEADT 


A. INTRODUCTION 


This study was concerned with making a comparative analysis of the fac- 
torial structure for the College Qualification Tests (CQT), the American 
College Tests (ACT), and the Scholastic Aptitude Tests (SAT) for 50 
available freshmen participants at the University of Wisconsin-Milwaukee 
(UWM) for the 1967-1968 school year. It seeks specifically to ascertain the 
test content structure of the CQT, ACT, and SAT test batteries, and to 
identify the factorial base used as a means for predicting scholastic success 
of entering college students by each of the separate batteries. 


B. METHOD 


were selected from among the approxi- 


The 50 available college freshmen 
September, 1967, at UWM. For 


mately 3,000 entering freshmen students in 
these participants scores on all three test batteries were available: i.e, СОТ, 
ACT, and SAT. With but a few exceptions, the participants of this study 
were graduates from local high schools (Wisconsin) in the Spring of 1967. 
The ACT and SAT test batteries were administered in the respective local 
high schools of participating members during the high school senior year, and 
particular sponsoring agency for the tests: i.e., the 
College Testing Program, Iowa City, Iowa; and the 
] Testing Service, Princeton, New Jersey. The COT 
lar college testing program, and they 
dent registration. 


in cooperation with the 
ACT by the American 


SAT by the Educationa 
tests are a portion of the UWM regu 


were administered at UWM prior to stu 
C. DISCUSSION 


nd the CQT tests incorporate the traditional test philoso- 
and quantitative behavior samples made inde- 
the best generalized predictors of college scho- 


Both the SAT a 
phy that certain select verbal 
pendent of each other serve as 


Provincetown, Massachusetts, on November 20, 


i i itori ffice, 
so eeived in the Batra OPEP Nc Sect, Worcester, Манана Gar 


right by The Journal Press. 
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lastic success. The CQT battery has added a third element in a separate test 
dealing with “information,” but with no change in basic testing philosophy- 
Thus, from the SAT and CQT tests we have the notion that scholastic apti- 
tude represents a generalized phenomena that is equally applicable in a wide 
diversity of academic specialized areas, and can be best assessed in the form 
of "capability" or potential of the individual. 

'The ACT, to be sure, has introduced a new and different basic test philos- 
ophy for use in predicting college scholastic success. Germane to the new phi- 
losophy is the idea that demonstrated ability in "hard core" scholastic arcas 
(mathematics, science, social studies, and language arts) represents the best 
predictor of college scholastic success. The nucleus of this concept derives from 
the notion that the best predictor of success in mathematics is a test of present 
level of achievement in mathematics; the best predictor of success in science 
is a test of present level of achievement in science; the best predictor of success 
in social studies is a test of present level of achievement in social studies ; and 
similarly for language arts. Thus, the ACT test philosophy eliminates the 
capability concept representing the potential of the individual, and substitutes 
ability representing school success; and broadens the factorial test base from 
verbal and quantitative data to the four "hard core" curriculum areas. 


D. REsULTs 


Table 1 contains the intercorrelation matrix for all of the variables of the 
three test batteries used in the study: i.e, COT, ACT, and SAT. These cor- 
relations served as the basis for factors extracted in Tables 2 and 3. 

Six independently organized factors were extracted, each with significant 
factor loadings, through the use of the principal component method for the 
CQT, ACT, and SAT tests in this study, and as contained in Table 2. These 
factors have been rotated to simple structure through the use of the varimax- 
orthogonal method, and as contained in Table 3. From the factor loadings 
and test identifications, these six factors are named as follows: I-verbal, II- 
quantitative, ILL-English, IV-natural science, V-social studies, and VI-infor- 
mation. 


From Table 4 it may be observed that all three test batteries (GOT, ACT, 
and SAT) employ the traditional verbal and quantitative factorial base for 
prediction purposes. There is good agreement among the three test batteries 
as to what the verbal and quantitative base is, but the better agreement is in 
the quantitative area. The CQT tests reflect a somewhat purer form of the 
verbal component than the other two test batteries, and the SAT reflects 4 
somewhat less pure form of the quantitative factor than the other two. 
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TABLE 2 
PRINCIPAL COMPONENT FACTOR ANALYSIS 
(N = 50) 
VI 
Variables I п ш IV Ж 
1. CQT-X, 6 
Verbal *770 —453 —013 —168 003 —33 
2. CQT-X, 
2 —140 
Numerical 541 738 051 —165 —209 
3. CQT-X, 260 
Information 680 —055 —587 —333 —078 
^ АСТ-Х, 243 
English 553 —368 662 —222 078 
5. ACT-X, 117 
Mathematics 512 789 130 —064 004 за 
6. ACT-X, 021 
Soc. Studies —823 —249 —078 309 197 = 
7. ACT-X, 087 
Nat. Science 802 —031 —031 473 —315 
8. SAT-X, "H 
Verbal 802 —477 —003 —093 117 0 
9: SAT-X, a 
Mathematics 611 652 067 067 330 I 
* Decimal points eliminated, 
TABLE 3 
Facrons OnTHOGONALLY ROTATED 
(N = 50) 
Factor 
Variables I п ш gy v VI h? ident 
1. CQT-X, 
Verbal 7/2 02 29 оош os w ү 
2. CQT-X, 
Numerical 00 — 92 00 чу ise ар ж 3L 
3. COT-X, 
Information 357 185 —001 161 042 898 995 ҮІ 
4. ACT-X, 1 
English 353 037 923 126 021  — 003 994 п 
5. ACT-X, 
Mathematics 026 952 007 090 064 018 919 п 
6. ACT-X, н 
Soc. Studies 668 114 101 519 341 153 880 ү 
7. ACT-X, 
Nat. Science 346 261 146 860 015 160 975 1Y 
8. SAT-X, 
Verbal 814 006 314 231 112 269 900 i 
9. SAT-X, 
Mathematics 070 802 060 162 498 127 942 y 


* Decimal points eliminated. 
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TABLE 4 
COMPARISON OF FACTORIAL CONTENT оғ СОТ, ACT, AND SAT Tests 
(N = 50) 
Factor identification СОТ Tests ACT Tests SAT Tests 
I-Verbal .902 .668 814 
II-Quantitative .932 .952 .802 
III-English .923 
IV-Natural Science .860 
V-Social Studies 341 498 
VI-Information .898 


'The CQT battery has indeed added a factorial component through the in- 
formation test and, thus, has broadened the prediction factorial base. Whether 
this broadened base has increased prediction success is not pertinent to this 


study. 


The ACT battery has similarly broadened its factorial base for prediction 


purposes by the English and natural science factors, and by the marginally 
significant loading on the social studies factor. Thus, it becomes obvious that, 
for this study, the ACT battery has a much broader factorial base for pre- 
dicting college scholastic success than do either the SAT or CQT test bat- 
teries. Again, whether or not this broadened base increases prediction accu- 


racy is not pertinent to this study. 
E. SUMMARY 


A comparison was made of the factorial structure of the CQT, ACT, and 
SAT tests for scores on 50 available college freshmen at the University of 
Wisconsin-Milwaukee through the use of the principal component factorial 
method. Each of the six factors demonstrated independence of organization 
evidenced by significant factor loadings, and was rotated to simple structure 
through the use of the varimax-orthogonal procedure. Based on factor load- 
ings and test names for the variables with significant loadings, the factors 
were identified as follows: I-verbal, II-quantitative, III-English, IV-natural 
science, V-social studies, and Vl-information. All three of the test batteries 
(CQT, ACT, and SAT) used the traditional verbal and quantitative factor 
base. The CQT displayed an additional information factor base. The ACT 
battery reflected a considerably broader factorial base, which included three 
additional factors representing the “hard core” curriculum areas: English, 


natural science, and social studies. 
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COGNITIVE COMPLEXITY, STRATEGY OF THE OTHER 
PLAYER, AND TWO-PERSON GAME BEHAVIOR* 


Department of Psychology, California State College at Los Angeles 


Јоѕерн С. PHELAN AND Ер. RICHARDSON 


A. INTRODUCTION 


Prisoners Dilemma (PD) situation has assumed a sub- 
ance in the literature of experimental gaming (11). 
Dilemma game is represented by the 
wing rules: (a) 241 > х + 


Research on the 
stantial and growing import 

The general form of the Prisoner’s 
payoff matrix in Figure 1, described by the follo 
Аз; and (b) X; > Ху > Ха > Xa 

The dilemma results from the fact that, for each player choosing without 
foreknowledge of the other's choice, the second alternative is the maximum 
strategy and the strictly “dominant” choice. If each player selects his "domi- 
nant” choice (Di, D2), the payoff (Xa, Ха) is smaller than the payoff (Xi, 
X1) obtained if both are able to agree tacitly on the “less reasonable” alterna- 
tive (C, C2). Thus rationality prescribes the strategy that leads to the poorer 


outcome, 

The extent to which prescriptive theory holds for the single play PD is 
not known. Researchers have in the main focused on the repeated play PD. 
Luce and Raiffa (5) have tried to show that the same one-play analysis holds 
for extended series of repeated plays of the game and, in addition, that Di, De 
dominant choices are the unique equilibrium pairs of strategies so that neither 
player is usually motivated to alter the choice. In studies using repeated play, 
Ss escape dilemmas in the repeated-play situation, since they consistently 
achieve outcomes more favorable than those accruing to rational strategy. 
Rapoport and Orwant (9) and Rapoport (7) have argued that the “domi- 
nant” argument is considerably weakened for the repeated-play PD game and 
that an unequivocal normative basis for rational choice is not possible under 

This interpretation suggests that if the factors that 
inant or competitive choice were eliminated in 
scriptive behavior would be obtained. 


Ss apparently escape the dilemma in the 


these circumstances. 
weaken the case for the dom 
the repeated-play PD, the pre 

In all studies using repeated play, 


Massachusetts, on November 22, 
Massachusetts. Copy- 


* Received in the Editorial Office, Provincetown, 
1968, and published immediatel 5 New Street, Worcester, 


right by The Journal Press. 


y at 3 
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CHOICES FOR PLAYER 2 


CHOICES 
FOR 
PLAYER 1 


FIGURE 1 
GENERAL FORM OF PRISONER's DILEMMA PAYOFF MATRIX 


repeated-play situation, since they consistently achieve outcomes more favor- 


able than those accruing to rational strategy. Rapoport and Chammah (8) 
summarize this point: 


Ordinary mortals .. , when playing Prisoner’s Dilemma many times in 


succession hardly ever play (the dominant) strategy one hundred percent 
of the time. Evidently the run-of-the-mill players are not strategically so- 
phisticated enough to have figured out that (the dominant) strategy is the 


only rationally defensible Strategy, and this intellectual shortcoming saves 
them from losing, 


Shure and Meeker (13) showed that under the limiting condition of repeated 


play the average college student S does, in fact, adopt a “rationally” Р! 
scribed strategy in which he persistently chooses the dominant alternative an 
strategically ignores the choices of the other player. 4 

Bieri (1, 2), using an adaptation of Kelly’s Role Repertory Test (3), foun 
some college student Ss to be relatively high in “cognitive complexity”: the!" 
discovered systems of constructs differentiate highly people in the environment 
A construct system which Provides poor differentiation among persons is СОП" 
sidered to be cognitively simple in structure, 

Larsen (4), using Bieri’s 


complexity and Rokeach’s (10) dogmatism scale, found that those subjects 


^ w 
and low in dogmatism also placed lov 
Б d were more able than other subje 


ximately 200 college students, by s 
ere at the upper and lower 10th perce 
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tiles in scores, and by replicating the Shure and Meeker-prisoner's dilemma 
game conditions. 

It was the hypothesis of the present authors that those students highest in 
cognitive complexity would also possess the empathy or the strategic sophisti- 
cation to choose the nondominant move, to be more capable than the other 
students of sustained cooperativeness in game behavior. 

The purpose of the present study was to determine the independent and in- 
teraction effects of the variable "cognitive complexity" on the behavior of Ss 
playing a series of modified prisoner's dilemma games. 

In the present study a modification of the prisoner’s dilemma game was em- 
ployed. In the classical game, the payoff to Player 1, when both players make 
a competitive response, was greater than the payoff to Player 1 when he made 
a cooperative and Player 2 a competitive response. For this experiment, the 
condition was reversed. The payoff to Player 1 was less when both he and 
Player 2 competed than when he cooperated and Player 2 competed. Through 
this modification, an attempt was made to increase the utility of making co- 
operative responses. In addition, in the present game, the subject, unknow- 
ingly, played against a simulated other player who responded according to a 
fixed schedule of cooperative and competitive choices. In most game experi- 
ments there are two subjects who may freely vary their choices in an attempt 
to modify each other's behavior. The design of this present study did not per- 
mit this form of reciprocal bargaining. It did, however, provide a relatively 
constant social stimulus for the subject: i.e., an “other” player who predomi- 
nantly emitted cooperative or competitive responses. 

The variable “high in cognitive complexity" or “low in cognitive complex- 
ity" could be identified as a personality dimension. It is felt that persons with 
highly differentiated constructs, those "high in cognitive complexity," would 
be more likely to select the cooperative alternative than those who were sim- 
plistic in orientation—black and white thinkers. The second variable, the 
strategy of the other player, could be classified as a situation dimension. Shure 
and Meeker and others contend that, in repeated play PD, subjects do not 
make more cooperative responses to an 85 per cent cooperative response strat- 
egy by the other player than to an 85 per cent competitive response strategy. 
The final variable, subjects’ responses across 20 trial blocks, was included be- 
cause of the previous research findings which indicated that the proportion of 
cooperative responses made by the subjects decreases through time. 

The major hypotheses of the present study were independent variable ef- 
fects and interaction effects, under independent variable effects: those high in 
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cognitive complexity would make significantly more cooperative ае 
than the lows; the strategy of the other player would not significantly с 
the number of cooperative responses emitted by the subjects; the number о 
cooperative responses made by subjects will decrease significantly through И 
and under interaction effects, those “high in cognitive complexity’ wou 
make significantly more cooperative responses to the cooperative other strategy 


FE : s rs Tu 
than to the 50-50 or competitive other strategies; Ss "low in cognitive со 
plexity" would tend to take advanta 


ge of a cooperative other strategy, and 
thus would make signific 


antly fewer responses to the cooperative other strat- 
egy than to the 50-50 or competitive other strategies. 

The interaction effects hypothesis represented an attempt to account for 
Previous findings that indicate that systematic variations in the cooperativeness 
or competitiveness of the Strategy of the other player did not affect the sub- 
ject’s choices. In essence, the authors are hypothesizing that subjects who a 
high and low in Cognitive complexity respectively respond differently to а co- 
operative strategy on the part of the other player. Thus any differences be- 
tween responses across all subjects to the Strategy of the other player are, 17 


effect, cancelled out by the systematic differences between those high and low 
on the test of cognitive complexity. 


B. METHOD 


The Prisoner’s Dilemma variation, as employed in this study, 
Figure 2. In this game. 

the cooperative alterna 
the columns with X r 
petitive. The outcome: 
both players appear in 


appears in 
» Player 1 controlled the columns with A sepe 
tive and B the competitive, while Player 2 contro e" 
epresenting the cooperative alternative and Y the ip 
$ or payoffs which resulted from the mutual choice 


each of the four cells of the matrix. 


PLAYER 1 Choices 


X 
PLAYER 
2 
CHOICES 
Y 


FOUR CELLS 


FIGURE 2 


PAYOFF MATRIX—THE PRISONER’S DILEMMA GAME 
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1. Subjects 


An 18-item Test of Cognitive Complexity adapted by Bieri (1) from 
Kelly’s Role Repertory Test (3) was administered to approximately 200 stu- 
dents enrolled in introductory classes at California State College at Los Ange- 
les. This scale defines the cognitively complex individual as one who displays 
a high degree of differentiation in concepts towards the significant others in 
his environment. The $ “low in cognitive complexity” is one who is very sim- 
ple in conceptual structure, one who makes few differentiations among sig- 
nificant others. Twenty-four students who scored in the upper decile of the 
scale and 24 who scored in the lowest decile were 


Bieri cognitive complexity 
An equal number of subjects of both 


selected as subjects for the present study. 
groups was assigned to one of three treatment conditions (cf. Table 1). 


: TABLE 1 
Mean NUMBER or COOPERATIVE CHOICES By 20 Ткалі BLocks For HIGH COGNITIVE 
COMPLEXITY AND Low COGNITIVE COMPLEXITY UNDER COOPERATIVE, 


50-50, COMPETITIVE TREATMENTS 
Treatments 
Cooperative 50-50 Competitive 
i i k Trial blocks 
Personality Trial blocks І Trial blocks | | rial bloc! І 
dimension First Second Third First Second Third First Second Third 
High. 
cognitive 
complexity 10.00 8.88 8.88 9.75 7.12 9.12 8.38 6.62 8.62 
Low 
cognitive 
complexity 8.88 3.75 2.38 9.12 7.50 6.38 9.12 5.38 7.00 


2, Experimental Procedure 
rate were seated opposite 
d their view of each other. The subject was 
an indicator light located in each of the 
nd BY. At the bottom of each 
hoose Column A or B, 


Either two subjects, or a subject and a confede 
one another, A partition obstructe 
provided with a game board with 
four payoff quadrants: ie, AX, AY, BX, a 

game board were switches which enabled Player 1 to cl 
and Player 2, Row X or Y. 


Instructions stressing ncither a cooperativ ; А 
the game were read to the subjects who were given $2.25 with which to start 


the game. Ss were informed that they could retain the amount of money which 
ee s completed, but were informed of trials they 


the ed when the game wa й 
ed. The Е dividual scoreboards on which to keep track 


played. They were also given in 
of their individual wins and losses. 


e nor a competitive orientation to 
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After the experimenter left the room, 60 consecutive trials were mans = 
experimenter, unbeknown to the subjects, assumed the role of the ine 
player for both subjects. A predetermined program of experimenter contr i 
“other” player responses was used for each of the treatment groups: coop 1 
tive simulated other—the simulated other made 85 per cent cooperative rc 
15 per cent competitive choices; 50-50 simulated other—the simulated fo 
played a 50 per cent cooperative, 50 per cent competitive strategy ; compet d 
simulated other—the simulated other player made 15 per cent ирани а 
85 per cent competitive choices. For the 85 per cent cooperative and the к 
treatment groups, the appropriate Proportions of cooperative “responses de 
the simulated other were located randomly within the 60-trial sequence. : 
the 85 per cent Competitive treatment, the cooperative schedule was деу A 

Each trial lasted 20 seconds during which time the subject and the m 
player made a Competitive or a cooperative choice: a light indicated whic : 
cell in the payoff matrix should have been used to determine wins and losses; 


Р E : А he 
the subject recorded his own wins and losses; and the examiner recorded t 
subject’s choice. At the end of 6 


of 
» the results were set out in three Ep 
20 trials each. A mixed design analysis of variance was employed, and blo 


H a s H 1615 
of trials were used as а third independent variable. The results of this analy 
are shown in Table 2, 


In the between-subjects part of Table 2, the only 


"subjects part of the analysis, pde 
igh-low and blocks of trials. The lin 
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TABLE 2 
ANALYSIS OF VARIANCE 
Personality Dimension X Strategy Х Trial Blocks 


Source $ df MS F 


Between subjects 


Personality (A) 1 142.0 4.38% 
Strategy (В) 2 13.27 Al 
AXB 2 46.39 1.43 
Error (b) 42 32.29 

Total 47 

Within subjects 

Trial Blocks (C) 2 95.90 11,5755 
AXC 2 32.50 3.92% 
BxC 4 10.79 1.30 
AXBXC 4 7.09 +93 
Error (w) 84 8.29 

Total 96 

Bie Л5. 
vt $c 005. 


experiment progressed. However, the quadratic component indicates that the 
deviation from linearity was also significant, showing that the subjects were 
returning to a more cooperative strategy in the last block of 20 trials. 
Inspection of the significant interaction between high and low complexity 
groups and trials shown in Figure 3 indicated that this return to a more co- 
operative strategy was demonstrated by the highs only. Although both groups 
of subjects became more competitive as the game went on, the lows became 
significantly more competitive than the highs. It should be noted, however, 
that for neither group at any stage of the experiment did cooperative responses 


reach the 50 per cent level. 

The analysis further indicates that the type of strategy employed against 

the subject had no significant effect upon his behavior, either directly or in 
interaction with the complexity differences or the trials effect. 
D. Discussion 


This study demonstrates that those Ss high in cogni yen ч б 
more cooperative choices than do the lows. Actually, thea cade ie mean 
the highs make fewer competitive responses, since at ES TAM 
number of cooperative responses for either group А ч $ el AE A 
even though the highs did approximate this level. ae he [ат to thesefect 
diminishing number of cooperative Tesponses Den time, sim 

found by Scodel eż al. GB) and ааыа аа eode bo 5 

Of particular interest is the 


N 
pr 
bo 
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—HIGH IN COGNITIVE COMPLEXITY 
=== =— = LOW IN COGNITIVE COMPLEXITY 


10 


MEAN NUMBER OF COOPERATIVE RESPONSES 


1 2 3 
BLOCKS OF TWENTY TRIALS EACH 


FIGURE 3 
MEAN NUMBER oF Cooperative CHOICES ny 20 TRIAL BLOCKS 
For Ss HIGH AND Low IN COGNITIVE COMPLEXITY 


ulated other had no overall or differenti 
highs or the lows, This finding led to a r 
pothesis. It might be possible that no effec: 
not aware of the differences in the other 
sion questionnaires indicated that both t 
the lows attributed different char: 
task as a function of the str 

Two possible interpretati 
and lows seem possible. Th 


al effects upon the behavior of the 
ejection of the interaction effect hy- 
ts were observed because the Ss үе 
person's strategies, However postses 


more competitive strategy on the part 
the expense of his opponent’s gains. 
player's gains somewhat, while incre 
and 85 per cent competitive conditio 


of the player increases his own gains se 
A less competitive strategy reduces xd 
asing his opponent's gains. In the 50- Я 
ns, there is no strategy that the player C? 


JOSEPH G. PHELAN AND ED. RICHARDSON 213 


develop which will provide large gains for himself. His choice of strategy can, 
however, control, to a large extent, his opponent’s outcomes. A more com- 
petitive strategy in these conditions decreased the subject’s gains or increased 
his losses, and also increased his opponent's losses. A less competitive strategy 
decreased the subject’s losses, but increased his opponent's gains. 

The fact that those Ss low in cognitive complexity made more competitive 
responses under all three of these conditions would seem to indicate that, when 
the opportunity to increase their own gains occurred, they utilized it, even 
though that meant decreasing the other player’s gains. When they could not 
win large sums they were more likely to use a strategy that increased their 
opponent's losses, even though that meant taking a loss themselves. Those Ss 
high in cognitive complexity were more likely to use a strategy that resulted 
in a more equitable distribution of payoffs, if their opponent was cooperative, 
or one that minimized their own losses if he was not. Unfortunately, because 
of the values of the payoff matrix, it was not always possible to determine 
whether the player's own outcomes or his opponent's outcomes were providing 
the motivation to use a particular strategy. 

A second interpretation of these findings could be derived from the assump- 
tion that Ss low in cognitive complexity have a generalized tendency to play 
more competitively than the highs, regardless of the outcomes for themselves 


and the other player. Such a behavioral predisposition would seem to follow 
from the personality characteristics one might postulate to be associated with 
the highs and the lows. Such an assumption would explain in part the signifi- 


cant interaction in the analysis of variance (Table 2) which indicates that the 
as the game progressed, whereas the highs 


tended to become more competitive in the middle of the game, but returned 
almost to their original, less competitive style at the end of the games. 

The data do not provide a basis for stating unequivocally whether one or 
both of these interpretations is correct: i.e. whether subjects select а response 
Strategy based on projected outcomes for self and other, or die "d 
dency ti compete or cooperate regardless of the outcomes. » e iA = у 
substantiates that an individual's style of life in terms of tendency to be rela- 
tively more or less complex is related to his behavior n meiden cp 
where his own and the other player's outcomes are affected by his making co- 


operative-competitive choices. 


lows played more competitively 


E. SUMMARY 
domly who were at the 

Ss, 24 were selected out rando í 
ipid Hui vr qa ы les on Bieri's test of cognitive complexity. Those 


upper and lower 10th percenti 
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Ss high in cognitive complexity demonstrated highly differentiated grees 
Both groups played against Ё in the Prisoner’s Dilemma game baggie 
ostensibly playing against another $. In the overall, Ss high in cognitive co ў 
plexity emitted more cooperative responses than the lows though there ш 
significant tendency for all Ss to make fewer cooperative responses as the е 
periment progressed. 

The type of strategy employed against the Ss had no significant effect on 
their behavior either directly or in interaction with the complexity differences 
or the trials effect. The strategy employed by the simulated other had no over 
all or differential effect on the highs or the lows. It is possible that no effects 
were observed because Ss were not aware of the differences in the other per- 
son's strategies, 

The fact that Ss low in cognitive complexity made more competitive re 
sponses under all conditions would seem to indicate that, when the opportun'ty 
to increase their own gain occurred, they utilized it even when that meant de- 
creasing the other person’s gains. Those Ss high in cognitive complexity Were 


х É к арра f 
more likely to use a strategy that resulted in a more equitable distribution © 
payoffs if their opponent was cooperative, 


losses if he was not. 5° style of life, 
or less complex, is related to his beh 
and the other person’s outcomes ar 
petitive choices. 


or one that minimized their ow? 
in terms of tendency to be relatively more 
avior in two-person games where his ow? 
е affected by his making cooperative-com- 
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RELATIONSHIPS BETWEEN EXPRESSED PERSONALITY 
NEEDS AND SOCIAL BACKGROUND AND 
MILITARY STATUS VARIABLES* 


Department of Psychology, San Diego State College 


Maxine Murpuy GUNDERSON! 


A. INTRODUCTION 


Relationships between sociocultural background and personality variables 
have been explored in a number of studies. Hearn et al. (4), Moldovan (7), 
and Byers eż al. (2) have found personality needs, as measured by the Ed- 
wards Personal Preference Schedule (EPPS), to be related to recalled be- 
havior early in life or to certain parent-child relations. Mehlman е? al. (6) 
found the EPPS Dominance, Affiliation, and Nurturance Scale scores to be 
related to social class. Knowledge of interpersonal relationships in adulthood 
would be enhanced by further exploration of the relationship between per- 
sonal need patterns and social background, as well as adult occupational and 
social status. The present study considers relationships between expressed 
personality needs as measured by the EPPS and demographic social back- 


ground and military status variables. 
B. METHOD 
1, Subjects 
Subjects were 219 navy enlisted volunteers for Antarctic service, From 
among these volunteers each year, men are selected to participate in the 
United States Antarctic Research Program sponsored jointly by the National 
Science Foundation and the United States Navy. The mean age of the sam- 
ple was 26.1 years and the mean length of service was 6.9 years. Of the total 
sample 55 per cent had completed high school and 18 per cent had some col- 


lege experience. 
2. Procedure 


Source of social background data was a 16-page personal history booklet 
which provided a variety of information on military status, childhood resi- 


Ф i itorial Office, Provincetown, Massachusetts, on November 29, 
Sch т р ен Рона at 35 New Street, Worcester, Massachusetts. Copy- 
] 


right by The Journal Press. . ai 1 
1 The assistance of Frank A. Thompson in data processing is gratefully acknowl 


edged. 
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dence, socioeconomic background, occupational and educational history, re- 
ligious affiliation and frequency of worship, family relationships, preferences 
for social contact, physical symptoms, physical qualities, birth order, etc. The 
testing was done by the U.S. Navy Medical Neuropsychiatric Research Unit 
in San Diego. Subjects were tested as part of the routine screening for Op- 
eration Deep Freeze. Personal history and military status data were coded 
on IBM cards and intercorrelated with EPPS scale scores. 


e. RESULTS AND Discussion 


In this study each of the 15 EPPS variables was shown to have significant 
relationships with from one to 11 of the personal history variables, and 11 of 
the EPPS variables were significantly related to from three to 11 of the pess 
sonal history and military status variables. Table 1 presents the correlation 
coefficients obtained for the EPPS scales and the 35 personal history end 
military status variables which yielded at least one significant relationship. 
The significant relationships will be Presented and discussed for each of the 
15 EPPS scales in order. 


Achievement (ACH) need scale scores w 


ignifi ith 
ere significantly correlated W! 
five of the 


ariables: pay grade, college atten- 
for being alone, and parental agree 


Four background variable 
Deference (DEF) Scale, A 
tively correlated with DEF 
of military conformity 


E the 
S were found to be significantly related to si- 
Б, years of service, and pay grade were a m 
. These correlations are consistent with аб 


5 en. 
ty to be expected among experienced navy enlisted SEF 
Father’s occupation in a skilled trade was negatively correlated with ОЁ"? 


z $ nd 
suggesting that subjects who came from homes where the father was e 
skilled trade apparently received a different orientation toward author! 
than those whose fathers were in other occupations. 
to 
The need for Order (ORD), or as Edwards (3) describes it, the nera 
stress organization and neatness in one’s activities, was significantly correla 
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with 11 of the personal background variables. Age and years of service were 
positively correlated with ORD. The association of years of service and or- 
derliness would agree with the “spit and polish” stereotype of the navy. Being 


TABLE 1 
CORRELATIONS? BETWEEN PERSONAL HISTORY VARIABLES AND EPPS Scores 

Variables ACH DEF ORD EXH AUT 
Pay Grade 17* 17° 04 —06 E 
Yrs. Serv. —04 азага 18** 07 E 
Age 04 Zane 16* —05 —22 
Educ. Coll. 13% —05 11 01 04 
Mobility —08 —02 —00 —05 06 
South —00 —01 ux —06 a 
Size Comm. —04 —10 l^ 03 Qd 
SES 03 —07 —22 5 
Married 04 —02 03 —01 0 
Div., Sep. 09 08 01 —03 = 
Fam. Size 06 09 s =e ae 
Father Educ. 02 —04 mL E 00 
Oldest —00 —06 —15 02 Es 
Middle 00 04 05 a ul 
Close M 16* —09 —06 a E 
Close F —05 02 —03 © = 
Close Both —06 —01 = E zo 
Close Neither 06 08 14 A =e 
Р. Agree 14" 00 m E 02 
Fam. Squab. 02 —10 05 14* 05 
Fa, Infl. 01 —02 i 43 01 
Сатов —07 02 

either Prot. si ЕГ 03 

nor Cath. 01 —03 E = d 
P. Rel. Diff. —06 —03 0 06 —09 
Worship = = —14* —15 06 
Symptoms 00 he m 08 —12 
куз Quel K —04 10 =) 0+ 
Hooky a 06 —07 03 —02 
Clubs E 01 01 03 01 
Books 08 —04 —14* 05 zi 
F. Clk., Sales 09 Lag —01 10 —02 
Е, Skilled 01 A 

refer to be ЕЕ zi —04 Р 
3 with others 01 ot v 

refer to be is = 12 03 

alone E- ae 06 03 14* 


Prefer neither SEM AGH ЖАШ: 
f ce Schedule; = ; 

Note: EPPS = „Аба Persone XH — Exhibition; AUT — Autonomy ; AFF = 
DEF = Deference; Intraception; SUC = Succorance; DOM = Dominance ара 
Айын ҮТ. Ieri: Gy = changes END = Емил; HE = He 
erosexuality; and AGG = Aggression. 
а Decimal points have been omitted. 

=p .05. 


зб $ c 01. 
жеж р < .001. 
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TABLE 1 (continued) 
Variables AFF INT suc DOM ABA 


Pay Grade —06 —10 02 звене е 
Yrs. Serv, —09 —06 05 gene —11 
Аре —06 —06 08 28%» —17* 
unn Coll. E 02 —08 18** = 
obility = 11 —01 —18° 
South 04 —00 —01 —01 = 
ize Comm, —04 —05 12 20** = 
SES 13 04. —01 10 0 
Married —03 —03 —00 16* —11 
Div, Sep. 02 14* —06 02 715 
am. Size —06 —09 —06 0 
Father Educ, 15* 05 —01 ihe —10 
Oldest 15» 06 —02 05 —10 
Middle —08 —13 03 02 04 
S i + 8 P X 
Close Both к “ie a = —% 
С1озе Neither 02 
p 07 —12 02 —10 
Hi Bree 10 03 01 00 05 
Uo 4 god и 
‚ k БЕ — = 2 
Catholic —16* ut 10 06 a 
Neither Prot, 05 
пог Cath, 01 Е 0 
Р. Rel. Diff 03 ne 0, =} A 
Worship 04. 03 Е: 02 15* 
Symptoms 05 03 06 03 
Phys. Qual, 06 ——95 —13 ^ 
k 04 —10 14* —14 
пе y —12 03 02 —01 1 
Books b 08 s 158 9, 
F. Clk., Sales 2503 EC E 13 = 
F. Skilled 05 ds 07 13 0 
Prefer to be T mo cd 
With others 20% 
Higher to be 10 15 08 705 
alone —14* =й 
Prefer neither —15* u ae ze 02 


Was Positively correlated with ORD, Socioeconomic 
education, being the eldest sibling, and presence of 
abbles were all found to be negatively correlated with 


istory variables, religious affiliation other than Cath- 
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TABLE 1 (continued) 


Variables NUR CHG END HET AGG 
Pay Grade —06 09 —02 04 —04 
Yrs. Serv. 01 —1 10 —07 —04 
Age 02 —08 06 —11 —07 
Educ. Coll. 04 09 —07 —05 —04 
Mobility 10 08 —02 um —03 
South 14* —10 —04 06 04 
Size Comm. 04 00 —02 01 02 
SES 00 14* —06 —01 —11 
Married —01 00 10 —09 —01 
Div., Sep. —03 02 09 02 07 
Fam. Size 00 —18% 0+ 05 12 
Father Educ. 01 17* —07 08 —07 
Oldest 08 0s —16* —01 —01 
Middle —03 —04 14* 02 07 
Close M —10 —07 —07 15* 08 
Close F —03 13 —06 07 10 
Close Both 13* —17* 01 —02 04 
Close Neither 11 —01 14* 01 02 
P. Agree 06 —08 02 02 02 
Fam. Squab. —05 05 —12 13° 01 
Fa. Infi. —i1 14* —06 01 s 
Catholic 01 —09 —03 —07 18** 
Neither Prot. 

nor Cath. 09 12 —05 02 g2 
Р. Rel. Diff. —03 12 04 D. 08 
Worship 07 —13 07 E 08 
Symptoms —07 00 02 D ap 
Phys. Qual. 04 —02 —06 "e e 
Hooky 10 —02 03 at 
Clubs —06 08 07 —10 — 
ВооКз 06 06 02 —02 =п 
F. Clk, Sales —10 —03 00 06 00 
Е, Skilled 07 01 01 01 
Prefer to be 

with others 06 —05 —06 14* —06 
пеи cho в а um og 
Prefer neither —03 05 0 


act independently of others and social conventions, was correlated significantly 
with six background characteristics. Age and years of military ils. sini 
both negatively correlated with AUT, again reflecting a general association 
of advancing age and experience with conformity and acceptance of authority 
and interdependence. Being а middle child was negatively correlated with 
AUT. Preferring to be with others was also negatively correlated with this 
scale. Conversely, preferring to be alone or no preference was positively cor- 
к КЕКЕ) need was positively correlated with being the eldest 
child. This result conforms Schachter’s (8) findings of greater affiliation need 
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for firstborn children. Other ordinal Positions were not correlated with AFF. 
Consistent with expectations, the item "prefer to be with others" was posi- 
tively correlated with AFF, Conversely, the "prefer to be alone" and no 
preference were negatively correlated with AFF. Catholic religious affiliation 
was negatively correlated with this variable. 

Personal history relationships with Intraception, thought to measure the 
need to analyze one's own and other's motives, were positive for parents di- 
Vorced or separated and closeness to both parents. There were three signifi- 
cant relationships between personal background characteristics and Succor- 
ance, or need to receive encouragement, sympathy, and affection from others. 
Preferring to be with others was positively correlated with this variable, 
While preferring to be alone was negatively correlated. The presence of re- 
ligious differences between parents was also negatively correlated with Suc- 
corance, 

Ten background characteristics were significantly correlated with the Dom- 
inance (DOM) need. Positive correlations with DOM were obtained for 
Pay grade, years of service, and age. This Pattern of results supports the va- 
lidity of the DOM scale, since this variable would be associated with mili- 
tary rank and assertive and controlling behavior, Marriage, which is highly 
correlated with age, was positively correlated with the DOM scale. College 
attendance, father's education, subject's membership in clubs during school 
years, superiority of physical abilities, and size of Community of residence 
were all positively correlated with DOM. Frequency of changes of residence 
(mobility) was negatively correlated with this variable, 

Abasement (ABA) need, or the need to fee] guilty when things go wrong, 
was found to be significantly correlated with eight of the social background 


variables. Age and Pay grade were both negatively correlated with this vari- 


able, pay grade being the more discriminating, Attendance at college, reading 


many books, and the physical abilities index were also negatively correlated 
with ABA, Closeness to father was Positively correlated with abasement, in- 
dicating that closer affectional ties with father were associated with submis- 
siveness. Playing hooky from School was also positively associated with the 
Abasement score, Frequency of religious worship was also positively corre- 
lated with АВА. 

The Nurturance scale Was significantly 
being close to both Parents and bein 

The Need for Change Scale, or 
routine, was positively corre] 
nomic status; while family 


correlated with only two variables, 
g from the Southern United States. ё 

need to seek new experiences and to avoid 
ated with father’s education and family socioeco- 
size was negatively correlated with need fot 
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Change. Closeness to both parents, rather than closeness to either father or 
mother individually, was also negatively associated with the Change scale. 

Birth order and indicated closeness to neither parent were correlated with 
the Endurance (END) scale, or need to work hard and keep at a task until 
completed. Being the oldest child was negatively correlated with END, while 
being the middle child was positively associated with the END scale score. 
An indication of closeness to neither parent was also positively associated with 
endurance. 

Four variables were associated with Heterosexuality (HET) need. Posi- 


ted with this need were report of being closest to mother, inci- 
and preferring to be with others rather 


lso correlated positively with 
correlated 


tively correla 
dence of family friction and squabbles, 
than alone. Report of physical symptoms was a 
HET. Report of frequency of religious worship was negatively 
with this need. 

* Only one soci 
Aggression scale and this could probably be attributed t 


D. SUMMARY 
ned in this study were generally low, but many sig- 


nificant and meaningful relationships appeared. Certain of the present findings 
have relevance to previous reports and to generally held hypotheses concern- 
ing family and social influence. Navy rank, or pay grade, was positively asso- 
ciated with ACH, DOM, and DEF; and negatively correlated with ABA. 
These results conform with characteristics of the military leader’s role and 


e evidence of concurrent validity for these EPPS scales. As might be 
erience were positively correlated with Deference, 


and negatively correlated with the need for 


al background variable was significantly correlated with the 
o chance. 


The correlations obtai 


provid 
expected, age and naval exp 
Order, and Dominance needs; 
Autonomy. 
Being the olde 
which confirms Sch 
Reported closeness to the 


cantly related to the Affiliation need, 
ffiliative behavior in firstborn children. 
ly related to Achievement, while 
closeness to the father was significantly related to Abasement. These findings 
might have relevance to McClelland’s (5) suggestion that the more sons felt 
loved and accepted by their fathers the lower was their achievement need. 

In conclusion it appears that the results of this study of relationships be- 
tween personal history data and the 15 expressed need scales of the Edwards 
nfirmatory evidence for the im- 


Personal Preference Schedule provide. some со \ 
portance of certain childhood and social background experiences in the devel- 


opment of personality. 


st sibling was signifi 
acter's findings of a 
mother was positive 
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EVALUATION OF SELF AND OTHERS AND 
SOME PERSONALITY CORRELATES*?* 


Department of Psychology, Brigham Young University 


DaruL М. PEDERSEN 


CÓ 


A. INTRODUCTION 


s been a marked increase in the number of studies 
A comprehensive review of the studies reported 


prior to 1961 has been given by Wylie (11). Much of the self-concept re- 
search has attempted to relate the phenomenal self to other variables. An ex- 
amination of the empirical literature reveals a bewildering array of concepts 
measured, measuring instruments, hypotheses, and research designs used to 


s. The related concepts of self-esteem, self-acceptance, self-con- 
between self and ideal self have been 


semantic differentials, and other rat- 


In recent years there ha 
relating to the self-concept. 


accomplish thi 
cept, self-evaluation, and discrepancy 


measured by such techniques as Q-sorts, 
ing scales, questionnaires, and adjective checklists. Also, the concepts have 


been related to such variables as body characteristics, success and failure ex- 
hotherapy, acceptance of others, level of aspira- 


periences, participation in рѕус 
aracteristics, personality characteristics, etc. Because of the 
differences in subjects, measuring instruments, and procedures used from one 
study to another, the results have often been confusing and contradictory. 
The present study attempts (a) to clarify previously studied relationships 
by examining several of them with the use of the same methodology with the 
same set of subjects and (b) to study a number of new relationships which 
are logically derived from those previously studied. A measuring instrument 
which meets the needs of these objectives is the semantic differential (8). With 
it the same rating scales may be used to obtain the subjects’ ratings of a num- 
ber of different concepts. It measures three dimensions of meaning—evaluation, 
activity, and potency: By the selection of scales which have large loadings on 


m i 
the evaluation dimension, 4 measure o he relative goodness 


tion, parental ch 


{ evaluation or t 
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of a number of concepts may be obtained. In the present study evaluations of 
three types of concepts will be made: (а) evaluations of self (Self-Concept 
and Ideal Self), (b) evaluations of others (Generalized Other, Father, and 
Mother), and (c) perceived evaluations by others (Father’s Perception of 
Me and Mother’s Perception of Ме). Evaluation differences scores will be 
obtained for pairs of these concept evaluations. And a number of personality 
variables will be measured, The Purpose of the study is to determine the re- 
lationships that exist among these three types of variables. 


B. MzrHop 
1. Subjects 


The subjects were 150 students (69 males and 81 females) enrolled in in- 
troductory psychology at Brigham Young University. 


2; Measuring Instruments 


4. Self and Others Rating Scale (SORS). 'The SORS was a semantic dif- 
ferential consisting of 25 bipolar adjectives which loaded highly on the “eval- 
uative” (i.e., good-bad) dimension of meaning (8), They were separated by 
an eight-point scale, The 25 Tating scales were used to describe each of the 
following concepts: Self-Concept (yourself as you really are—SC), Ideal Self 
(the kind of person you would like to be—IS), Generalized Other (other peo- 


ple in general—GO), Father (F), Mother ( M), Father's Perception of Me 
(yourself as you think your father 


Perception of Me (yourself as yo 


tivity" and "potency," the SORS measured primarily the evaluation of each 
concept. For example, the measure of self-concept represents evaluation of self- 
concept or self-evaluation. 

The 25 bipolar adjectives in the order in Which they appeared were as fol- 
lows: rational-irrational, sacred-profane, graceful-awkward, moral-immoral, 
unintelligent-intelligent, awful-nice, worthless-valuable, unfair-fair, unselfish- 
selfish, unsuccessful-successful, unimportant-important, wise-foolish, unsociable- 
sociable, clean-dirty, beautiful-ugly, cruel-kind, bad-good, dishonest-honest, 
low-high, disreputable-reputable, wholesome-unwholesome, unpleasant-pleas- 
ant, grateful-ungrateful, optimistic-pessimistic, and sane-insane. By random 
assignment 12 of the favorable adjectives appeared at the left and 13 at the 
right. This was accomplished to discourage the subjects from using a response 
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set to mark a particular location on the scale. The eight points going from the 
unfavorable adjective to the favorable adjective of each pair were assigned the 
numerical values from one to eight. A score was obtained for each of the 
seven concepts rated on the SORS by summing the numerical values checked 
on all 25 scales. The possible score range for each concept was 25 to 200. 
Split-half reliability estimates were obtained for each of the seven scores by 
applying the Spearman-Brown formula to odd-even correlations. The reli- 
ability coefficients were as follows: Self-Concept (.92), Ideal Self (.85), 
Generalized Other (.96), Father (.94), Mother (.93), Father’s Perception 
of Me (.93), and Mother’s Perception of Me (.92). 

b. Biographical Data Sheet (BDS). The subjects were asked to indicate 
their church activity at home (CAH) by marking a five-point rating scale 
and their age. 

c. Personality Inventory (PI). The PI was constructed by Pedersen (9) 
of the basis of a study by Becker (2), which demonstrated that there was 
considerable equivalence of factors both within and between the personality 
inventories of Cattell and Guilford (3, 5, 6, 7). The PI has scales for the 
following six personality traits: Cycloid Disposition (C), measuring emotional 
instability; Rhathymia (R), measuring a happy-go-lucky attitude; Thinking 
Introversion (Т), measuring an attitude of reflection and introspection; Co- 
operativeness (Co) ; Extroversion (E) ; and Neuroticism (N). 

d. California F Scale (A). This test measured authoritarianism and con- 


sisted of 28 of the 30 items appearing in Forms 45 and 40 developed by 
Adorno, Frenkel-Brunswik, Levinson, and Sanford (1). 


Manifest Anxiety Scale (MAS). The 50-item measure of manifest 
lor (10) was administered. 

f. Adjective Check List (ACL). Gough’s (4) adjective checklist consist- 
ing of 300 adjectives was administered. Subjects checked those adjectives that 
were self-descriptive. Seventy-five of the adjectives have been classified as 

(SA) was obtained by counting 


“most favorable.” A score for Self-acceptance unti 
the number of most favorable adjectives that the subject checked and dividing 


this by the total number of adjectives that were checked and expressing this 


quotient to the nearest percen 


е. 
anxiety developed by Tay 


tage. 


3. Procedure 

ere administered to the subjects during 
‘mately one and a half weeks apart. Di- 
person, including the seven obtained 
as written which com- 


The six measuring instruments W* 
three 50-minute class periods, approx 


i i for each 
rect scoring yielded 18 scores : 
from the SORS. In addition а computer program w 
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puted 17 of the 21 possible algebraic difference scores among the seven ple 
scores. An example of this type of score is the Ideal Self evaluation er 
nus the Self-Concept evaluation score (IS-SC). The four differences w : 
were not obtained because they were not considered to be meaningful p 
FPM-GO, MPM-GO, M-FPM, and F-MPM. AIl 35 scores were then 
punched into IBM cards, and their means, standard deviations, and intercor- 
relations were obtained separately for each sex using an IBM 7040 computer. 


C. RESULTS AND Discussion 
1. Means 


iati - i een 

The means, standard deviations, and significance of differences eee 

means for males and females for each of the 35 variables are presented in Y 
ble 1. For each difference score the concept with the larger mean was аг 


. "3 ге 
trarily placed on the left so that the means of all of the difference scores aY 
positive, 


TABLE 1 


NS, AND SIGNIFICANCE OF DIFFERENCES 
VARIABLES FOR MALES AND FEMALES 


MEANS, STANDARD DEVIATIO: 
BETWEEN MEANS OF THE 


Males Females 
Variables M 8р M SD e 
Self and Others Rating Scale 
1. Ideal Self—Concept (IS-SC) 2486 15.00 2654 1L86 — 77 


2. Self Concept—Generalized 
Other (SC-GO) 


26.09 19.66 20.40 19.00 1.80 
3. Father—Self Concept (F-SC) 


10.91 20.29 10.03 18.04 28 
4. Mother—Self Concept (M-SC) 1686 1996 17.54 12,68 — -25 
5. Father's Perception of Me— 
Self Concept (FPM-SC) 7.61 1439 808 1266 — 2? 
6. Mother's Perception of Me— 
Self Concept (MPM-SC) 12532 13.04 1114 11.06 70 


7. Ideal Self—Generalized 
Other (IS-GO) 


5095 2044 4694 2134 1417 
8. Ideal Self—Father (IS-F) 


13.95 20.50 16.51 1824 PES 

9. Ideal Self—Mother (IS-M) 8.00 1667 9.00 1047 — 4 

10. Ideal Self—Father's Perception m 
of Me (IS-FPM) 17.25 1697 1846 1516 —- 


11. Ideal Self—Mother's 


Perception 
of Me (IS-MPM) 


1234 1370 1540 1275 —142 


Note: There were 69 males and 81 females. The df — 148 for each test. 
* 0 « .05. 


яв $c .02. 
nee 5 < .0005. 
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TABLE 1 (continued) 


Males Females 
Variables M SD M SD 1 

12. Father—Generalized 

Other (F-GO) 37.00 17.64 30.43 25.07 1.83 
13. Mother—Generalized 

Other (M-GO) 32.95 15.84 37.94 22.32 1.56 
14. Mother—Father (M-F) 5.95 14.38 7.51 15.80 — .63 
15. Father—Father’s Perception 

of Me (F-FPM) 3.30 15.68 1.95 19.03 47 
16. Mother—Mother’s Perception 

of Me (M-MPM) 4.34 13.83 640 13.94 — 91 
17. Mother’s Perception of Me— 

Father’s Perception of 

Me (MPM-FPM) 491 1419 3.06 10.76 91 
18. Self Concept (SC) 163.00 17.20 164.09 13.67 — 43 
519. Ideal Self (IS) 187.86 12.60 190.63 11.111  —1.43 
20. Generalized Other (GO) 136.91 17.53 143.69 20.19  —2.18* 
21. Father (F) 173.91 18.14 17412 2147 — .06 
22. Mother (M) 179.86 13.83 181.63 14.54 — .76 
23. Father's Perception of Me (FPM) 170.04 17.68 17217 1775 — 54 

175.52 13.24 175.23 15.14 12 


24. Mother’s Perception of Me (MPM) 


Biographical Data Sheet 


25. Age (AGE) 
26. Church Activity at Home (CAH) 


Personality Inventory 


20.55 270 19.37 3.68 2.19 
425 113 4.36 95 — .65 


15.87 8.69 18.68 7.91 —2.03* 


27. Cycloid Disposition (С) 

28. Rhathymia (К) 30.54 8.70 29.33 9.82 .79 

29, Thinking Introversion (Т) 26.88 6.72 25.64 6.45 145 

30. Cooperativeness (Co) 71.36 15.17 74.98 13.33  —1.55 
22.87 7.32 22.22 7.43 E 


31. Extroversion (E) 


32. Neuroticism (N) 14.93 8.60 18.48 8.26 —2.57** 


Other scales 
33. California F Scale (A) — 9.83 19.58 — 6.31 14.60 = 
34, Manifest Anxiety Scale (MAS) 10.13 7.22 14.67 816  —3.57*** 


The Adjective Check List 
35. Self-Acceptance (SA) 49.65 1246 4801 1013 89 


The descending order of magnitude of the means of the seven concepts 
which was the same for both males and females was as follows: Ideal Self, 
Mother, Mother’s Perception of Me, Father, Father's Perception of Me, 
Self-Concept, and Generalized Other. The evaluation of a particular parent 

3 n of that parent’s evaluation of him. Eval- 


i hild’s perceptio. 
аа E ч t under the Ideal Self and higher than eval- 


uations involving mother were Jus | 
uations involving father. Evaluation of the Self-Concept was the lowest ex- 
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i emale ed to 
cept for evaluation of the Generalized Other. Although females tended v 
evaluate the concepts higher than males, only the mean of the p ape 
the Generalized Other was significantly larger for females than for та 


(5 < .05). Females evaluated other people in general higher than males did. 


Ж ; re- 
The relative magnitudes of the means of the difference scores may be p 


dicted from the order of magnitude of the single concepts. IS-GO had i 
largest mean of all the difference scores. The small means for FPM-SC an 

MPM-SC indicated that the level of the subject's self-evaluation tended to 
be close to his perception of the level of his parents' evaluations of him. Fur- 
thermore, evaluation of FPM was closer to SC than evaluation of MPM was. 
Evaluation of IS was about the same distance above SC as SC was above GO. 
The mother was evaluated closer to the ideal self than was the father for both 
Sexes as indicated by the IS-F and IS-M. means. The only mean difference 
Score that was significantly different for males and females was that of M PM- 
GO. Males displayed a significantly larger discrepancy than females. This 
finding was primarily a result of the lower evaluation of GO by the males. 
Also it may be noted that MPM was the one concept that did not tend to be 
evaluated lower for males than for females. Only three differences between 
means for personality variables were statistically significant. Females had 


means which were significantly higher than those for males on the measures 
of neuroticism and anxiety—C, N, and MAS. 


2. Correlations 


Three different types of vari 
as follows: (a) evaluation diffe 
uation variables (Nos, 18-24), 
The following six types of relati 
of variables: (a) correlations of 


ables were included in this study. They were 
тепсе variables (Nos. 1-17), (4) concept eval- 
and (c) personality variables (Nos. 25-35). 
onships may be found among these three types 


personality variables with concept evaluation 
variables, (b) correlations among concept evaluation variables, (c) correla- 
tions of personality variables with evaluation difference variables, (d) corre- 
lations of concept evaluation variables with evaluation difference variables, 
(e) correlations among evaluation difference variables, and (f) correlations 
among personality variables, Correlations among all of the variables have been 
given for males in Table 2 and for females in Table 3. The six types of rela- 
tionships included in each table have been separated into six sections. 

a. Correlations of personality varia 
Tables 2 and 3 may be examined to d 
were significantly correlated with the e 


bles with concept evaluation anie 
= à Я а 
etermine the personality variables t 
5. 
valuation of each of the seven concept! 
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After consideration was given to each concept in turn, it was possible to char- 
acterize what the person was like who evaluated each of the seven concepts 
highly. For each concept a comparison will be made between males and fe- 


males. 

Males and females high in self-evaluation (SC) were likely to be high in 
self-acceptance (SA: .30, .38) and low in anxiety (MAS: —.50, —.31). In 
addition the male was likely to be more active in church (CAH: .33), less 
neurotic (C: —.39; №: —.28), more cooperative (Co: .45), and more extro- 
verted (E: .48). Failure to find significant correlations between neuroticism 
(as measured by C and N) and evaluation of self-concept for females indicated 
that they could be relatively neurotic and still evaluate themselves highly. 

Males high in evaluation of Ideal Self (IS) tended to be more active in 
church (CAH: .28), more cooperative (Co: .32), and more extroverted (E: 
.28). None of the personality variables was related for females. It is interest- 
ing that church activity was related to how “good” the Ideal Self was for 
males, but it was not related to the evaluation of Ideal Self for females. Also ў 
neuroticism was not related to IS-evaluation for either males or females; 
therefore, the neurotic person was likely to have a low Self-Concept but not 
necessarily a low Ideal Self, Furthermore, self-acceptance (SA) was unre- 
lated to how “good” a person rated his Ideal Self. 

Males and females who were high in their evaluation of other people in 
general (GO) tended to be emotionally stable (C: —.24, —.22), cooperative 
(Co: .30, .29), and self-acceptant (SA: .37, .35). Also, males tended to be 
active in church (CAH: .34), happy-go-lucky (R: .29), and extroverted (E: 
39) ; whereas females also tended to be introspective (T: —.31) and authori- 
тапап (A: .25). 


Males and females who evaluated their father (F) highly tended to be more 


active in church (CAH: .41, .25), lower in manifest anxiety (MAS: —27, 
—23), and more self-acceptant (SA: .33, 24). In addition, males tended to 
be more happy-go-lucky (Е: 42) and extroverted (E: 50); and females 
tended to be younger (AGE: —29) and more authoritarian gu a 
More variables were related to evaluation of father than to evaluation of 
mother (M). It appears that males and females tended to evaluate their 
highly irrespective of their own personality characteristics. Males 
mothers T : їп evaluation of their mothers tended to be more active in 
who were igh A re extroverted (E: .32), and more authoritarian (A: 
church (CAH: 3 nass luation tended to be more self- 


Ё re high in mother-eva ые 
24). E pm Ld is interesting to note that the authoritarian females 


acceptant 
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evaluated their fathers highly and that the authoritarian males evaluated their 
mother highly. 

A number of personality variables were related to both the ratings of fa- 
ther’s perception of me (ЕРМ) and the ratings of mother's perception of me 
(MPM) for males, but there were almost none for females. The males who 
perceived that their fathers and mothers evaluated them highly tended to be 
more active in church (CAH: .56, .35), less emotionally unstable (C: —.41, 
— 23; MAS: —.34, —.35), more happy-go-lucky (R: .28, .23), more co- 
operative (Co: .42, .26), more extroverted (E: .51, .47), and more self-ac- 
ceptant (SA: .41, .30). Males with high FPM-evaluations also tended to be 
less meditative (T: —.26) and less neurotic (N: —.35). Females who thought 
that their fathers evaluated them highly tended to be more active in church 
(CAH: .33) and more self-acceptant (SA: .27). Females who perceived 
that their mothers evaluated them highly tended to have lower anxiety (MAS: 
—.22). Church activity at home was related to FPM-evaluation for both 
males and females. The Mormon culture is a patriarchal one in which it is 
important to be active in church. It may be that the child perceives that there 
is greater approval of him by his father when he conforms to his father’s ex- 
pectations regarding church activity. Self-acceptance was related to perceived 
evaluation by both parents for males and by father for females. Children who 
believe that their parents think well of them tend to think well of themselves. 

b. Correlations among concept evaluation variables. Evaluation of the self- 
concept (SC) was related to evaluation of all of the other concepts for both 
males and females (with the exception of evaluation of mother for males). 
Both males and females with a high self-evaluation tended to have a high eval- 
uation of their ideal self (IS: -53, .56), other people (GO: .36, .42), parents 
(Е: .34, .55; М: —, .60),? and to think that his parents have a high evalua- 
tion of him (FPM: .66, 70; MPM: -66, .71). For males self-evaluation was 
related to evaluation of father but not of mother. It is likely that the males 
evaluated their mothers highly irrespective of their self-evaluation. For fe- 
males there was a reverse tendency. Self-evaluation was more highly related 
to evaluation of mother than of father. The evaluation of self was not as 
closely related to the evaluation of parents for males as it was for females. 

For both sexes a high ideal-self evaluation (IS) was not only related to high 
self-evaluation but also the perception of a high evaluation by parents (FPM: 
41, 53; MPM: .44, .56). Females with а high IS-evaluation tended toward 
higher evaluation of parents (Е: .53; М: .70) ; males did not. In particular, 


2 In those instances where pairs of correlations are given, if one of the correlations 
is not significant, a blank will be given to identify which of the two was not significant 
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a female's IS-evaluation tended to be highly correlated with her evaluation of 
her mother. The female probably adopts her mother as her model for her own 
ideal self. No relationship was found for males between their evaluations of 
ideal self and father. Interestingly, a person's evaluation of what he would like 
to be (IS-evaluation) was unrelated to his evaluation of how good other peo- 
ple in general are (GO-evaluation). 

People with high evaluations of other people (GO) not only tended to 
have high self-evaluations but also tended to have high evaluations of parents 
(F:.51,.28; M: .51, —)—with the exception of mother for females—and to 
perceive their parents as having high evaluations of them (FPM: .43, .34; 
MPM: .34, .26). Males tended to evaluate their parents more nearly the 
same as other people than females did. The lower correlations involving GO 
for females together with their higher means on GO indicated that perhaps 
they evaluated other people positively irrespective of their own personal char- 
acteristics. 

For both sexes high correlations tended to exist among the four remaining 
concept evaluation variables—F, M, FPM, and MPM. Children tended to 
evaluate their parents about the same, and they tended to think that their 
parents evaluated them about the same. Furthermore, their evaluations of 
their parents tended to be highly related to how they perceived that their par- 
ents evaluated them. 

c. Correlations of personality variables with evaluation difference variables. 
The discrepancy between the evaluations of ideal self and self-concept (IS-SC) 
has commanded more research attention than all of the remaining difference 
scores included in this study. IS-SC is often used to measure self-acceptance or 
adjustment—the lower the IS-SC discrepancy the higher the self-acceptance 
or adjustment. The well-adjusted male tended to be older (AGE: —.26), 
nally stable (C: .29), more cooperative (Co: —.24), more ex- 
—.32), less anxious (MAS: .44), and more self-acceptant 


-adjusted female tended to be more emotionally stable 
more extroverted (E: 


more emotio 
troverted (E: 
(SA: —.29). The well 
(С: .36; №: .30), more happy-go-lucky (К: —.25), 
—.33), less anxious (MAS: .30), and more self-acceptant (SA: —.38). 
SC-GO indicated the extent to which a person evaluated himself higher 
e male with a small discrepancy had higher anxiety 
the female was less introverted (T: .38) and more 
cooperative (Co: —.25). Males did not evaluate the generalized other as fa- 
when a male evaluates himself at about the same 


vorably as females; therefore, | 
level as other people, it is possible that it produces anxiety. 


than other people. Th 
(MAS: —.33) ; whereas, 
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Both males and females tended to evaluate their fathers more nearly the 
same as themselves (F-SC) as they got older (AGE: —.27, —.35). For males 
this resulted from a lowered evaluation of the father coupled with a raised 
evaluation of the self. For females it resulted primarily from a lowered evalua- 
tion of the father. In addition males with relatively higher F-SC scores tended 
to be less cooperative (Co: —.29). 

There were more personality correlates with the discrepancy between eval- 
uation of mother and self ( M-SC) than with the discrepancy between evalua- 
tion of father and self. Both males and females with large M-SC scores tended 
to be emotionally unstable (C: .30, .29; №: .23, .23) and anxious (MAS; .44, 
.22). Additionally, the male with a larger M-SC score tended to be younger 
(AGE: —.25) and less cooperative (Co: —.39). 

Males and females who perceived that their fathers evaluated them rela- 
tively more highly than they evaluated themselves (FPM-SC) tended to be 
more active in church (CAH: .29, .28). Males also tended to be less medi- 
tative and introspective (T: —.25). On the other hand, the male who per- 
ceived that his mother thought more of him than he thought of himself 
(MPM-SC) tended to be more emotionally unstable (C: .27; N: .31), less 
cooperative (Co: —.33), and more anxious (MAS: .31). And the female 
with a large MPM-SC discrepancy was likely to be less authoritarian (A: 
—.33). 

The person with a large IS-GO score would like to be relatively better than 
other people are. This type of male was less self-acceptant (SA: —.27). This 
type of female was more emotionally unstable (C:.31; №: .25), more medita- 
tive (T: .34), less cooperative (Co: —.28), and less self-acceptant (SA: 
—.29). 

Large IS-F and IS-M scores indicated that the person wanted to be rela- 
tively better than his father and mother, respectively. Males who evaluated 
their ideal selves as being relatively better than their evaluation of their fa- 
thers tended to be less happy-go-lucky (R: —.27), less extroverted (Е: 
—.27), and less self-acceptant (SA: —.25), And females with relatively 
larger IS-F scores tended to be older (AGE: .36), less active in church 
(CAH: —.25), less authoritarian (A: —.22), more anxious (MAS: .23), 
and less self-acceptant (SA: —.24). The male with a relatively large IS-M 
score tended to be more cooperative (Co: .24). The female with a relatively 
large IS-M score tended to be less happy-go-lucky (R: —.31) and less self- 
acceptant (SA: —.23). The personality correlates with IS-F for males was 
similar to the personality correlates with IS-M for females. 


D 


DARHL M. PEDERSEN 239 


The discrepancies, IS-FPM and IS-MPM, indicated the extent to which 
the individual wanted to be better than his perception of the evaluations of 
him by his father and mother. Males and females who had small IS-FPM dis- 
crepancy scores tended to be more active in church (CAH: —.38, —.32), 
more emotionally stable (C: .28, .30; N: .28, .25; MAS: .23, —), more ex- 
troverted (Т: .23, —: E: —.32, —.25), and more self-acceptant (SA: —.38, 
—.26). There were fewer personality correlates of IS-MMPM scores, and the 
pattern of correlations was quite different for males and females. Males with 
smaller IS-M PM. scores tended to be more self-acceptant (SA: —.23), and 
females tended to be more emotionally stable (C: .36; N: .33). 

The size of the F-GO and M-GO scores indicated the extent to which an 
individual evaluated his father and mother more highly than people in gen- 
eral. The smaller a male's F-GO score, the more he tended to be reflective 
and introspective (T: —.26), and the smaller a female's F-GO score, the 
older (AGE: —.25) she tended to be. This was primarily a result of her de- 
creased evaluation of her father with age. There were more personality cor- 
relates with M-GO than with F-GO for both males and females. For both 
sexes the person who evaluated his mother relatively closer to his evaluation 
of other people tended to be more emotionally stable (C: .23, .27) and more 
cooperative (Co: —.34, —.29). In addition males were more likely to have 
high self-acceptance (SA: —.26) and females were less likely to be introspec- 
tive (Т: .32). 

Subjects tended to evaluate their mother higher than their father; however, 
in some instances the father was evaluated higher than the mother. The ex- 
tent to which a particular subject evaluated his mother higher than his father 
was indicated by the M-F score. Males with high M-F scores tended to be less 
happy-go-lucky (R: —.34), less extroverted (E: —.33), more anxious 
(MAS: .35), and less self-acceptant (SA: —.26). Females with high M-F 
scores tended to be older (AGE: .34), less active in church (CAH: —.33), 
and more anxious (MAS: .22). 

The difference scores, F-FPM and M-MPM, indicated the extent to which 
the subject evaluated a parent higher than he perceived that the same parent 
evaluated him. For males the pattern of personality correlates was about the 
same for both F-FPM and M-MPM. Males with large F-FPM and M- 
MPM scores tended to be younger (AGE: —.31, —.27), less cooperative 
(Co: —.35, —.25), more neurotic (№: .26, —), and more anxious (MAS: 
—, 34). Females with large F-FPM scores tended to be younger (AGE: 
—.29), and females with large M-MPM scores tended to be more neurotic 
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(C: .29; N: .26) and more authoritarian (A: .23). Notice that for females 
the size of the discrepancy between their evaluation of their father and their 
perception of their father’s evaluation of them was unrelated to emotional in- 
stability and anxiety. It was not surprising that the authoritarian female eval- 
uated an authority figure (i.e., her mother) much higher than her perception 
of that authority’s perception of her. In fact the correlation between A and 
F-FPM for females and between A and MPM for males both fell just short 
of significance. 

The MPM-FPM score represented the extent to which the subject per- 
ceived that his mother evaluated him higher than his father. Males with a 
large MPM-FPM score tended to be less active in church (CAH: —.37), 
more emotionally unstable (C: .29; N: .38), more meditative and introspec- 
tive (Г: .28), less cooperative (Со: —.28), and less acceptant of self (SA: 
—.23). For females the only variable that was related was church activity 
(САН: —.24). 

d. Correlations of concept evaluation variables with evaluation difference 
variables. This type of correlation was very similar to the type considered in 
the last section. However, evaluations of the seven concepts rather than the 
personality characteristics were related to the concept discrepancy scores. Cor- 
relations of a discrepancy between two concepts with cither of the concepts in- 
volved in the discrepancy were not considered, since these were part-whole cor- 
relations and consequently were spuriously high. 

The discrepancy between IS and SC described the extent to which an indi- 
vidual thinks he is what he ought to be. As indicated previously, it has com- 
monly been used as a measure of self-acceptance. Males and females who were 
relatively more self-acceptant by this measure tended to evaluate other people 
highly (GO: —.32, —.33) and perceived their parents as evaluating them 
highly (FPM: —41, —32; MPM —.39, — 29). In addition, males with 
low IS-SC scores tended to evaluate their fathers more highly (F: —.27). 

The SC-GO score represented the extent to which the subject evaluated 
himself more highly than he did other people. Both males and females with 
high SC-GO scores tended to have a high ideal self (IS: .37, .22) and tended 
to perceive that their mother had a high evaluation of them (MPM: .28, .24). 
In addition males tended to have a low evaluation of their mothers (M: 
—29). 

Е-5С and M-SC indicated the extent to which a person evaluated his fa- 
ther and mother higher than himself. The male with a high F-SC score tended 
to have a low ideal self (IS: —.32) and a high evaluation of his mother (М: 
40), and the female tended to have a high evaluation of her mother (М: .35). 
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The male with a high M-SC tended to have a low ideal self (IS: —.31) and 
to perceive that both parents had a relatively lower evaluation of him (FPM: 
—.25; MPM: —.24), and the female tended to have a low evaluation of 
others (GO: —.22) and to perceive that her father had a relatively low eval- 
uation of her (FPM: —.23). 

Large FPM-SC and MPM-SC scores denoted that the person perceived 
that his father and mother evaluated him much higher than he evaluated him- 
self. Males with a high FPM-SC score tended to evaluate both parents higher 
(F:.35; M:.33), and females with a high FPM-SC score tended to perceive 
that their mothers had a higher evaluation of them (MPM: .35). Males with 
large MPM-SC scores tended to have lower ideal selves (IS: —.25), higher 
evaluations of their mother (М: .24), and tended to perceive that their fa- 
thers had lower evaluations of them (FPM: —.25); females with large 
MPM-SC scores tended to perceive that their fathers had higher evaluations 
of them (FPM: .22). 

IS-GO indicated the extent to which an individual wanted to be better than 
his evaluation of how other people are. For males high IS-GO scores went 
with low evaluation of parents (Е: —.35; M: —.31). For females 1S-GO 
was not related to any of the other concept evaluations. 

The higher the IS-F and IS-M scores, the more the individual wanted to 
be better than his father and mother. The higher the IS-F score, the lower 
the male evaluated other people (GO: —.39), his mother (М: —.43), and 
his father’s perception of him (FPM : —.29) ; and the lower the female eval- 
uated her self (SC: —.31), other people (GO: —.22), her mother (M: 
—.37), and her parents’ perceptions of her (FPM: —.32; MPM: —.31). 
The higher the IS-M score, the higher the male evaluated his self (SC: 25); 
and the lower he evaluated other people in general (СО: —.34) and his fa- 
ther (Е: —.41); and the lower the female evaluated her self (SC: —.24) 
and her father (Е: —.38). 

IS-FPM and IS-MPM represented the extent to which the individual 
wanted to be better than his perception of his parents’ evaluations of him. 
Both males and females with high IS-FPM scores tended to have low evalu- 
ations of themselves (SC: —.29, —.41), other people (GO: —:36, —.28), 
their fathers (Е: —.53, —.25), and their mothers’ perceptions of them 
(MPM: —.31, —.52). Males also had a low evaluation of their mothers 
(M:—.32). The correlations were quite different for males and females with 
high IS-MPM scores. The higher the IS-MPM score, the lower the male 
evaluated other people in general (GO: —.23) and his parents in particular 
(Е: —30; M: —.27). For the female, the higher the IS-MPM score, the 
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lower was her evaluation of her self (SC: —.36) and her concept of her fa- 
ther’s evaluation of her (FPM: —.49), 

The individual's concept of the extent to which his father and mother were 
better than other people in general was reflected by his F-GO and M-GO 
scores. F-GO did not correlate with any of the concepts for males, but females 
who viewed their fathers as much better than other people tended toward high 
evaluations of ideal self (IS: .32), mother (М: .41), and mother's perception 
of them (MPM: .27). For males a high M-GO went with a low self-concept 
(SC: —.24), and for females it went with a high ideal self (IS: .30). 

M-F indicated the degree to which an individual evaluated the mother 
higher than the father. The higher the male's M-F score, the lower he evalu- 
ated his self-concept (SC: —.25) and his father's perception of him (FPM: 
—.34). The higher the female's M-F score, the lower she evaluated both of 
her parents’ evaluations of her (FPM : —31; MPM: —.24). 

The degree to which a parent was evaluated higher than he was perceived 
as evaluating the child in return was represented by F-FPM and M-MPM. 
For males a high F-FPM score tended to go with a low self-concept (SC: 
—.35) and a low ideal self (IS: —.29), and for females a high F-FPM 
score tended to go with a high evaluation of mother (М: .33). Males with a 
high M-MPM score tended to have a lower self-concept (SC: —.45), and 
females with a high M-M PM score tended to perceive that their fathers had 
low evaluations of them (FPM : —.38). 

Finally, males who thought that their mothers had a relatively more favor- 
able perception of them than their fathers, MPM-FPM, tended to have a 
relatively lower evaluation of their fathers (Е: —.34). 

e. Remaining types of relationships. The two remaining types of relation- 
ships were correlations among evaluation difference variables and correlations 
among personality variables, Neither of these will be discussed. The first type 
will not be discussed for a number of reasons. First, complex patterns of inter- 
dependency exist among difference variables which produce spuriously high 
correlations whenever a difference involving two variables is correlated with 
other differences involving one of the two variables. For this reason it was 
difficult to know which of the evaluation difference scores that correlated with 
a given difference score were meaningful. If all correlations among overlap- 
ping differences were eliminated, an interpretation using the remaining signifi- 
cant correlations likely would have been incomplete and distorted. Second, 
correlations among nonoverlapping, as well as overlapping, difference scores 
were attenuated. Difference scores that are notoriously unreliable themselves 


ы 
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were intercorrelated. Therefore, even the correlations among the nonover- 
lapping difference scores tended to be spuriously small. Finally, this type of 
relationship was not as meaningful as the other types discussed. The correla- 
tions have been presented in Tables 2 and 3 for the reader, and they may be 
examined with the above considerations in mind. Correlations among the per- 
sonality variables will not be discussed, since they represented an incidental 
finding of the study. The reader may refer to these correlations to assist him 
in the interpretation of the correlations of the personality variables with the 


other variables, 


D. SuMMARY 


A measure of evaluation of self and others and some measures of personal- 
ity were administered to 69 males and 81 females. The Self and Others Rat- 
ing Scale (SORS) was a semantic differential which yielded an evaluation 
score for each of the following concepts: Self-Concept, Ideal Self, General- 
ized Other, Father, Mother, Father’s Perception of Me, and Mother’s Per- 
ception of Me. Also 17 evaluation difference scores were obtained from pairs 
of the seven SORS concept evaluation scores. The measures of personality 
were Personality Inventory (contained subscales for Cycloid Disposition, 
Rhathymia, Thinking Introversion, Cooperativeness, Extroversion, and Neu- 
roticism), California Е Scale, "Taylor's Manifest Anxiety Scale, and Gough's 
Adjective Check List (scored for Self-acceptance). The $'s age and rating of 
his church activity were also obtained. 

Analysis of the data yielded means, standard deviations, and correlations. 
A number of interesting and meaningful relationships were found within 
each of the following six types of correlations: (a) correlations of personality 
variables with concept evaluation variables, (b) correlations among concept 
evaluation variables, (c) correlations of personality variables with evaluation 
difference variables, (4) correlations of concept evaluation variables with eval- 
uation difference variables, (e) correlations among evaluation difference vari- 
ables, and (f) correlations among personality variables. 
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EFFECTS OF VICARIOUS VERBAL STIMULI ON 
CONDITIONING OF HOSTILE AND 
NEUTRAL VERBS* 


Guilford County Mental Health Center and Guilford College 


Hoyr MELVYN GILLEy 


A. INTRODUCTION 


It has been found that modification of verbal behavior can occur through 
exposure to the verbal interaction of Ё and an experimental confederate (3; 
7, 9). The S increases frequency of emission of the verbal response class for 
which the confederate receives praise from the Æ. Verbal conditioning, then, 
has been successfully accomplished by vicarious reinforcement. 

A factor in verbal conditioning for which vicarious factors have not been 
investigated intensively has been the preconditioning situation. Solley and 
Long (11) noted that $s who were engaged in conversation prior to the con- 
ditioning task conditioned better than did Ss who were not so treated. Kanfer 
and Karas (6) and Simkins (10) noted that not all preconditioning conver- 
sation facilitated verbal conditioning. These investigators administered fake 
performance tasks and either praised or criticized Ss for their performance. 
It was found that Ss who were criticized initially subsequently conditioned 
better than $s who had been praised warmly. These findings were interpreted 
by Simkins (10) in terms of deprivation and satiation of social reinforcers. 
Verbal stimuli, such as “good” and “fine,” were more effective rewards during 
the conditioning task to those Ss who had been deprived initially of praise than 
to those Ss who had been satiated with social reinforcers prior to the condition- 
ing task. The study by Gewirtz and Baer (4) supports this hypothesis. They 
found that children who were satiated with social reinforcers prior to a con- 
ditioning task conditioned less well than children who had been deprived ini- 
tially of social reinforcers. 

The problem for the present study was to determine if preconditioning 
verbal stimuli, such as praise and criticism, would significantly affect verbal 
conditioning if they were administered vicariously prior to a verbal condition- 
ing task, as well as during the conditioning task itself. Two verbal response 
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classes were chosen, hostile and neutral verbs. This was because Simkins (10) 
found that Ss to whom approving verbal stimuli were presented prior to a con- 
ditioning task did not condition relative to a control group, while a comparable 
group in Kanfer and Karas’ study (6) did condition to a slight extent. Since 
Kanfer and Karas used neutral learning material (pronouns), while Simkins 
used hostile verbs such as “stabbed” and “murdered,” differences in response 
classes used might have accounted for the slight differences in findings. It was 
decided to employ female Ss in the present study, since Simkins (10) found 
that female Ss were much more sensitive to preconditioning verbal praise and 


criticism than were male Ss. 
B. METHOD 
1. Subjects 


Subjects were 90 female undergraduate students enrolled in introductory 
psychology courses at Florida State University. They received course credit 


for participation in the experiment. 
2. Experimental Design 


This study involved a modified Lindquist Type III factorial design (8, pp. 
281-284) for three nonrepeated measures and one repeated measure. Prior to 
the experiment each $ was assigned randomly to one of 18 possible treatment 
combinations in (а) three kinds of examiner behavior toward an experimental 
confederate during a preconditioning task, (b) three conditions of verbal stim- 
uli during the verbal conditioning task, and (с) two critical response classes 
There were five Ss in each combination, or a total of 90 Ss. | 


3. Procedure 


When the $ arrived at the experimental room she was diei tote d " 
a desk placed approximately five feet from where isola. i s d at 
(an experimental confederate) was seated. The E sat БЕ а е кы ent 
them and said: "In this experiment both of you will be ds a table facing 
pletion task. But first, you (indicating confederate) ann a sentence com- 
additional test, an intelligence test we are standardizing at ees to take ай 
both of you will perform on a sentence completion і hi P After this, 
intelligence." The fake testing of the confederate endi. à В telated to 
lary, arithmetic, anagram, and cryptogram tests, During thi giving тн 
ferent verbal stimuli were presented to confederate, de ie S procedure di 
to which $ was assigned. Preconditioning verbal nmi wee on the group 
of Simkins (10): e similar to thos 
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a. Approving verbal stimuli. The confederate was praised for her per- 
formance. After each section of the performance task the confederate was 
shown fake norms which showed that she scored as high as the top 25 per 
cent of F.S.U. students on that task. Confederate was told she was giving an 
“unusually fine performance,” and was complimented on the quality of her 
vocabulary and speed of calculation. 

b. Disapproving verbal stimuli. The confederate was criticized for her per- 
formance after each section of the task. She was told she was too slow and was 
giving an “unusually poor” performance. After each subtest confederate was 
told a numerical score and presented with fake norms which showed her score 
to be in the bottom 25 per cent of F.S.U. students. 

c. Neutral verbal stimuli. No comment was made on confederate’s per- 
formance during the fake performance task. 

The fake testing lasted approximately 15 minutes. Following this, identical 
decks of 3” X 5" unruled index cards were presented to $ and confederate. 
At the top of each card was a pronoun and below that two verbs in the past 
tense. One of the verbs was considered to be intensely hostile (e.g., killed") 
and the other verb was neutral (e.g., “compared” ). The list of 20 hostile and 
20 neutral verbs was the same as used in the study by Buss and Durkee (2) 
from which Simkins (10) selected the hostile verbs used in his study. The hos- 
tile and neutral verbs were assigned randomly to different sides of the card to 
avoid a position effect. Each hostile verb and each neutral verb appeared once 
in each block of 20 trials. Each time the same hostile verb appeared it was 
presented with a different neutral verb. The instructions to § and confederate 
were a modification of those used by Simkins (10) and were as follows: ‘This 
is a test of intellectual flexibility. I am going to present to both of you a series 
of cards. At the top of each card is a pronoun and below that two verbs. You 
are to make up a sentence starting with the pronoun and using either one of 
the two verbs. The same verbs are likely to occur repeatedly, but the idea of 
this test is to see if you can make up different sentences even though you might 
have to use the same verbs. You will give alternate responses. You (indicating 
confederate) turn to your first sentence, This procedure will be followed for 
all of the cards. Any questions before we begin e 

Before beginning the task, each § was assigned to one of two conditions of 
critical response class. For one group of Ss, the hostile verb group, hostile verbs 
were the critical response class. For the other group, (neutral verb), critical 
responses were neutral verbs. The task proceeded according to one of three 
conditions of verbal stimuli given by E: 1) Verbal stimuli/Confederate’s re- 
sponses: The confederate emitted critical responses according to a prearranged 
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schedule so that 5, 8, 11, 14, and 17 randomly arranged critical responses were 
emitted in successive 20-trial blocks of responses given by confederate. A sim- 
ocedure was used by Marston and Kanfer (9), who increased critical 
responses of a confederate in a linear fashion over blocks of trials. In the pres- 
ent study each critical response of confederate was followed by £’s saying 
“good” or “that’s fine.” The $ did not receive verbal stimuli for giving critical 
responses. Subject and confederate gave 100 responses each. 2) Verbal stimuli/ 
е emitted critical responses on the same schedule, but 


ilar pr 


S’s responses: Confederat 
did not receive verbal stimuli from Ё for giving critical responses. The $ did 


not receive verbal stimuli during the first block of 20 trials, and the number of 
critical responses S emitted during this time constituted an operant level of 
responding. During the next 80 trials, E said “good” or “that’s fine" each time 
S emitted a critical response. 3) No verbal stimuli: Confederate emitted crit- 


ical responses on the same schedule, but neither confederate nor $ received 


verbal stimuli from Ё. 
C. RESULTS 


The results of the analysis of variance indicated that the main effects for 
conditioning verbal stimuli (stimuli given during the conditioning task), crit- 
ical response class, and trials were significant beyond the .05 level (F values 
of 6.75, 123.66, and 5.31, respectively). Subjects emitted neutral verbs at a 
greater average overall frequency (59.8) than hostile verbs (40.2). Critical 
response class was seen to be involved in significant interactions with trials 
(F — 745), with conditioning verbal stimuli (F = 3.13), and in the second 
order interaction of these three variables (F = 2.71). Figure 1 represents 
this latter relationship graphically. 

It can be seen that when hostile verbs were critical, Ss tended to increase 
responding over trials regardless of experimental condition. When neutral 
verbs were critical, there was a tendency to decrease emission of neutral verbs. 
This represents a corresponding increase in emission of hostile verbs. The ex- 
was when the Ss were told "good" or "fine" for emitting neu- 


ception to this 
e Ss did show evidence of increasing the number of critical re- 


tral verbs. Thes 


sponses emitted over trials. 
The variable preconditioning verbal stimuli was not significant as a main 


effect (F = .02). It was also not significant in any single order interaction, 
and was significant only in a double order interaction with conditioning verbal 
stimuli and trials (F — 2.13). Since these latter two varlables also interacted 
significantly with response class, the effects of preconditioning verbal stimul! 
per se were judged to be quite weak and obscure in this experiment. 


% 
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CRITICAL RESPONSES 


1 2 3 4 5 
BLOCKS OF 20 TRIALS 
FIGURE 1 


FREQUENCY OF HosriLE VERBS (Н) AND NEUTRAL VERBS (№) over TRIALS UNDER 
CONDITIONS OF No VERBAL STIMULI (NVS), VERBAL STIMULI CONTINGENT ON $'s 
Responses (VS/SR), AND VERBAL STIMULI CONTINGENT ON 
COoNFEDERATE’S Responses (VS/CR) 


D. Discussion 


From the results of previous studies on preconditioning verbal stimuli it 
had been predicted that disapproving verbal stimuli would facilitate verbal 
conditioning while approving verbal stimuli would retard conditioning (5, 
10). The results of the present study did not support this hypothesis, Pro- 
cedural differences might account for the discrepancy in results. In the studies 
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cited above the Ss were involved in a preconditioning task, while in the present 
study Ss watched another person perform the preconditioning task. Subjects 
in this study were noted to display a wide range of emotional expression while 
the E either praised the experimental confederate warmly or criticized her 
severely during the fake performance task. The varying degrees of amusement, 
apathy, and horror which different Ss displayed to identical stimuli would sug- 
gest that the vicarious effects of the preconditioning verbal stimuli in this 
study were not as consistent or as significant as the effects that would have 
been obtained had the Ss been engaged in the fake task and received verbal 
stimuli from the Е directly. 

The initial preference to emit neutral verbs rather than hostile verbs can 
be attributed most likely to the fact that college coeds were used as Ss. Buss 
and Durkee (2) found that female college students emitted neutral verbs with 
greater frequency than hostile verbs, both initially and over trials. Male Ss 
did not show a decided preference for either response class. Buss and Durkee 
explained these results in terms of differences in cultural training, which re- 
sults in greater inhibition of hostile responses in women than in men. 

The finding that Ss in the present experiment emitted an increasing number 
of hostile verbs over trials, except when told "good" and "fine" by the E for 
emitting neutral verbs, can possibly be explained on the basis of the character- 
istics and behavior of the experimental confederate. It seems likely that ob- 
serving another female emit hostile verbs served to decrease the response inhi- 
bition which Buss and Durkee (2) suggested was associated with hostile 
responses in female Ss. Female Ss in Simkins’ (10) experiment did condition 
when hostile verbs were critical. The baseline used for comparison was the 
performance of female Ss who received no verbal stimuli from Æ. Unlike the 
present procedure, however, Ss in Simkin’ experiment were not exposed to 
the presence of another female who emitted hostile verbs. If Simkins had em- 
ployed the present procedure it is possible that the control Ss in his study 
would have also shown an increase in the use of hostile verbs. 

Subjects who were told “good” and “fine” by the E for emitting neutral 
verbs followed the traditional verbal conditioning paradigm in that they in- 
creased frequency of neutral verbs over trials. It seems likely that the direct 
verbal stimuli of the E was a more effective reinforcer for these Ss than was 
the use of hostile verbs by the confederate. In the other experimental condi- 
tions, the S had no direct feedback following emission of neutral verbs and 
had to rely on cues from the experimental confederate. Since the confederate 
emitted a variety of sentences with hostile content (with such hostile verbs as 
“mutilated,” “strangled,” “tortured,” and “mangled”), the initial inhibition 


HOYT MELVYN GILLEY 251 


of the 8 against using hostile verbs was lowered. This served to counteract the 
initial preference of the S for neutral verbs, whereas this initial preference was 


enhanced f 
tral verbs. 


or those Ss who received verbal stimuli from the E for using neu- 


It is recognized that Ss’ initial preference for neutral verbs over hostile verbs 
and the change in response preference over trials could be interpreted in dif- 
ferent ways. The characteristics of the E, for example, could be a critical 
factor. Binder, McConnell, and Sjoholm (1) found that a husky male Ё was 
unable to produce verbal conditioning in either male or female Ss, while an at- 
tractive female E successfully conditioned the Ss. The critical response class 
was hostile verbs. Greenspoon (5, p. 518) commented that the results of the 
study by Binder e£ al. (1) could be explained on the basis of a well-conditioned 


reaction in 
males. 


most people to inhibit hostile responses in the presence of husky 


* The significant interactions found in the present experiment indicated that 
the response measure used in verbal conditioning significantly affects the re- 
sults and interpretation of the independent variables. It was concluded that 


the results 


of the present study should not be overgeneralized to male Ss or to 


other verbal response classes. It is obvious from the results of this experiment 
that the factors controlling verbal conditioning are complex and that the prob- 
lem of identifying the actual stimulus in the conditioning situation is crucial. 


E. SuMMARY 


‘The present study was designed to investigate the effects of the following 
variables on verbal conditioning: (a) Observation of differential precondi- 
tioning verbal interaction of E and an experimental confederate. (b) Com- 
parative conditioning effects of no verbal stimuli, verbal stimuli contingent on 


S’s responses, 


and verbal stimuli contingent on responses of an experimental 


confederate. (c) Two critical verbal response classes. The E presented to a 
female confederate a fake performance task in S’s presence prior to the condi- 
tioning task. The confederate was given either neutral, approving, or disap- 


proving ver 
ing task consisted О 


task which 


posing sentences. Cot 
Experimenter said ‘ 
confederate, or gave no УТ 
No consistent effects of precon 


verbs were 


bal stimuli during the preconditioning task. The verbal condition- 
£ having $ and confederate alternate verbal responses on a 
consisted of choosing between a hostile and a neutral verb in com- 
federate emitted responses on а prearranged schedule. 
‘good” or “fine” following critical responses of the 5, the 
bal stimuli, depending on experimental condition. 
ditioning verbal stimuli were noted. Neutral 


emitted at a significantly greater frequency than were hostile verbs. 
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All groups of Ss showed an increase in emission of hostile verbs, except for Ss 
who were directly reinforced for emission of neutral verbs. The results were 
seen to be determined in part by the initial inhibition of female Ss to emit hos- 
tile responses, and the subsequent modification of this tendency through imita- 
tion of the responses of the female experimental confederate. 
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THE EFFECTS OF ITEM DIFFICULTY SEQUENCING 
AND ANXIETY REACTION TYPE ON APTITUDE 
TEST PERFORMANCE* ! 


College of Education, The University of Oklahoma 


Vincent Е. Bercer,? Davin С. Munz, 
ALBERT О. SMOUSE, AND 
Henry ANGELINO 


A. INTRODUCTION 


Traditionally, workers in the area of achievement and aptitude testing have 
recommended, without empirical justification, that the items comprising such 
tests be arranged in order of increasing difficulty: that is, the easier items first 
followed by the progressively more difficult ones (3, 5, 6, 7, 10, 11, 12, 15). 
On the basis of several arguments (8), test constructors have asserted that 
arranging test items in a sequence from easy-to-hard (E-H) eliminates ad- 
verse response sets which other item difficulty arrangements, such as hard-to- 
easy (H-E) or random (R), purportedly establish. Recent investigations of 
this standard test construction practice in connection with achievement testing 
have found no influence attributable to item difficulty sequencing when group 
measures are used (2, 14). However, Munz and Smouse (9), using a power 
achievement test in a classroom setting, found that individual reactions to the 
test-taking situation mediated the effect of item-difficulty sequencing on per- 
formance scores, 

Although for aptitude testing there is some evidence to support the “supe- 
riority” (higher test scores) of the E-H arrangement of items over a subtest 
arrangement (13) and over an arrangement consisting of the hardest 25 per 
cent of the items followed by the remaining 75 per cent in an E-H order (8), 
no attempt has been made to investigate systematically the possible effects of 


E-H, H-E, and R item arrangements on aptitude test scores. This study was 
h arrangements on aptitude test per- 


an attempt to evaluate the effect of зис í 
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recent research on achievement testing which suggests that achievement anxi- 
ety affects the relationship between item difficulty sequencing and achievement 
test performance (9), an attempt was made also to investigate the possibility 
that the relationship between item sequencing and aptitude test performance 
is similarly affected. 

B. METHOD 


1. Subjects 


Ss were 330 male and female high school seniors selected from three Okla- 
homa City schools. The three high schools had similar (а) general sociocco- 
nomic status and (b) proportions of college preparatory and noncollege pre- 
paratory students. 

2. Instruments 


Measures of the major independent variable, item difficulty sequencing, 
consisted of three arrangements of items taken from the Henmon-Nelson Test 
of Mental Ability, Revised Edition, grades 9-12.? The sequences were devel- 
oped by reconstructing the original Henmon-Nelson Test, so that the 90 items, 
originally arranged in an order of increasing difficulty (E-H), were also ar- 
ranged in the H-E and R orders. Thus, identical-appearing multilithed book- 
lets contained the same multiple choice items and differed only as to item diffi- 
culty sequencing. 

The second independent variable was the Achievement Anxiety Test 
(AAT), designed by Alpert and Haber (1) to measure the reported effects 
of anxiety experienced in test-taking situations. The AAT distinguishes be- 
tween different degrees of anxiety reported by the respondent as either facili- 
tating or debilitating to his test performance; each type of anxiety—i.e., facili- 
tating and debilitating—is measured by a separate subtest of items. Since the 
authors of the AAT have preferred to view test-taking anxiety as a bidimen- 
sional construct which may have facilitating, as well as debilitating, effects 
on academic performance, four basic, achievement anxiety reaction types can 
be operationalized through use of the AAT. These types are (a) facilitators, 
those respondents scoring relatively high on the facilitating scale (AAT-+-) 
and relatively low on the debilitating scale (AAT—) ; (b) debilitators, those 
respondents scoring relatively high on AAT— and relatively low on ААТҶ-; 
(c) nonaffecteds, those respondents scoring relatively low on both AAT+ 
and AAT—; and (4) high-affecteds, those respondents scoring relatively high 


on both AAT-++ апі AAT—. 


3 The authors wish to express their appreciation to the Houghton-Mifflin Company 
for their permission to use and alter the Henmon-Nelson Test of Mental Ability. 
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3. Procedure 


Approximately two weeks prior to the actual experiment, the Ss were ad- 
ministered the AAT in the classroom by their regular teacher. In order to 
avoid the tendency of the students to give socially acceptable responses in an- 
swering the AAT items, while also taking into consideration the findings of 
Davids (4) that scores on anxiety scales are affected by the subjects! partic- 
ular motivation for filling out anxiety questionnaires, the teachers were asked 
to read a set of instructions that emphasized that the questionnaire was "part 
of a research project" and "would not be used in any way to evaluate the stu- 
dents themselves." 

Within each of the three schools, Ss were assigned to one of the two testing 
conditions (the “field” group and the "laboratory" group). In the “field” 
group the instructions and test setting were structured so as to parallel those 
conditions typically found in the actual aptitude-testing situation (c.g., the Ss 
were told that the test scores would become part of their permanent record 
and would be valuable in assessing future academic and occupational pursuits). 
In the "laboratory" group the instructions and test setting were structured so 
as to parallel those conditions found in the typical laboratory experiment (e.g., 
the Ss were told that they would be participating in a research project and 
therefore their test scores would not become part of their permanent record). 
Within each of the test conditions the three sequence forms were randomly 
distributed. 

In order to test the major hypothesis that item difficulty sequencing influ- 
ences aptitude test scores, the aptitude data (number of items answered cor- 
rectly) for the 330 Ss were subjected to a 2 (test condition) by 3 (item se- 
quence) analysis of variance. 

In order to detect a possible interaction effect between achievement anxiety 
reaction and item difficulty sequencing on aptitude scores, the four anxiety re- 
action types based on the AAT were identified within each item-sequence by 
test-condition treatment combination following the typing procedure used by 
Munz and Smouse (9). This process eliminated 15 Ss from each of the six 
item-sequence by test-condition groups leaving data for a 2 (test condition) by 
3 (item sequence) by 4 (achievement anxiety type) analysis of variance with 
a cell size of N = 10 and a total N = 240. 


C. RESULTS 


The first analysis, a 2 (test condition) by 3 (item sequence) analysis of 
variance of the aptitude data, revealed no statistically significant differences 


among the three item difficulty sequences (F < 1.00, df = 2/324, p > .05). 
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The other main effect (test condition) also failed to produce a statistically 
significant F ratio (F < 1.00, df = 1/324, p > .05). Moreover, the interac- 
tion of these two variables (test condition by item sequence) resulted in a non- 
significant F of 1.72 (df = 2/324, p > .05). 

The second analysis, a 2 (test condition) by 3 (item sequence) by 4 
(achievement anxiety type) analysis of variance, revealed no statistically sig- 
nificant differences among the three item sequences (F < 1.00, df = 2/216, 
P > .05) or between the two test conditions (Е < 1.00, df = 1/216, р > 
.05). However, there was a significant effect of personality type on perfor- 
mance scores (F — 15.17, df = 3/216, р < .01). Probing the significant ef- 
fect of personality type on performance scores with the Newman-Keuls Test 
revealed that (a) facilitators scored significantly higher than debilitators ($ < 
.01), high-affecteds (5 < .01), and nonaffecteds ($ < .05) ; and (^) non- 


affecteds scored significantly higher than both debilitators (p < .01) and high Я 


affecteds (p < .05). None of the interactions was statistically significant 
(р > .05). 
р. Discussion 


In accordance with recent investigations in the achievement setting, the re- 
sults of this study suggest that the standard test construction practice of ar- 
ranging test items in an order of increasing difficulty is not justified in the 
aptitude setting, at least not from the argument that an E-H item difficulty 
sequence produces higher performance scores than an R or H-E arrangement. 
Moreover, while the results of this study do suggest differential individual re- 
actions to the test-taking situation as measured by the AAT influence aptitude 
scores, it appears that this personality variable does not mediate the effect of 
item difficulty sequence on aptitude scores as has been shown with achievement 
scores. A possible explanation for the latter finding may be that the present 
study used a high school senior population instead of a college population as 
was used in the other related investigations. Since one might expect to find 
greater variation in intelligence, as well as test-taking ability and test-taking 
motivation in a high school population, it could be that this variability over- 
shadowed any effects produced by an interaction between item sequence and 
achievement anxiety type. The possibility remains that such an interaction does 
exist and does affect aptitude test performance in college, or even college pre- 
paratory populations. Nevertheless, within the limits of this study, it appears 
that item difficulty sequence does not have an effect on high school aptitude 


scores, 
In conclusion, recent research has yielded no justification for the test con- 
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structor’s concern with the influence of item difficulty sequencing on group 
measures of intellectual aptitude and academic achievement for college and 
high school populations. However, there is evidence that personality variables 
interact with item sequencing in college achievement testing although this 
study did not find a similar effect on aptitude measurement in high schools. 


E. SUMMARY 


To investigate the effects of item difficulty sequence and test condition (lab- 
oratory versus field) on aptitude scores, high school seniors were administered 
the Henmon-Nelson Test of Mental Ability reconstructed to consist of items 
ordered either hard-to-easy, easy-to-hard, or at random. Data were subjected 
to a 2 (test condition) by 3 (item difficulty sequence) analysis of variance 
which produced no significant F ratios. The effects of individual reactions to 
the test-taking situation were investigated by establishing four achievement 
‘anxiety reaction types based on the Anxiety Achievement Test. The data (N 
— 246) were then subjected to a 2 (test condition) by 3 (item sequence) by 4 
(reaction type) analysis of variance which yielded a significant F ratio (5 < 
.01) only for reaction type. The results of this study suggest that (a) item 
difficulty sequencing does not significantly affect aptitude test performance of 
high school seniors; and (b) differential reaction to test-taking anxiety does 
have a significant effect on aptitude test performance. Further implications of 
the research were discussed. 
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A METHODOLOGICAL NOTE 
ON “A SELF-CONCEPT 
INVENTORY"* 


Department of Psychology, University of Manitoba 
SHIRIN SCHLUDERMANN AND EDUARD SCHLUDERMANN 


Worchel (2) has developed a self-concept inventory for predicting malad- 
justment among cadets in military situations. Three sets of rating scores can 
be obtained; self, ideal, and other. Discrepancies between self-ideal, self-other, 
and ideal-other are taken as measures of adjustment or maladjustment. “М№ер- 
ative” ratings of self, ideal, and other are indicative of maladjustment. High 

‚ discrepancies between self and ideal, as well as self and others, are indices of 
degrees of maladjustment. The normative sample consisted of groups of un- 
dergraduate and graduate students in psychology and education, as well as a 
group of 97 Air Force cadets. Further test-retest reliabilities of the inventory 
were studied in a sample of college students, which indicated that the self, 
ideal and other person rating scores are reliable measures. The inventory has 
been in use in research by investigators: e.g., Becker and Dileo (1). 

The composite scores obtained from self, ideal, and other ratings are the 
basic units of analyses in derivation of discrepancy scores from the inventory. 
Somehow the implicit assumption is involved that ratings on self, ideal, and 
other are unitary and would yield meaningful composite scores. If the assump- 
tion is correct, then one would expect a few basic dimensions which would ac- 
count for the maximum variance in three sets of ratings. In order to test this 
assumption, the authors decided to investigate the common factor space under- 
lying self and ideal ratings through factor analysis. Worchel's self-activity in- 
ventory was administered with standard instructions to 177 college males and 
150 college females enrolled in an introductory psychology course. 'The means 
and standard deviations of the replicated male sample were closely similar (see 
'Table 1); in addition information was also obtained on the female sample 
which was not included in Worchel's normative sample. 

Factor analysis was done by the Principal Component method, and rotated 
orthogonally by the Varimax solution. Four sets of factor matrices were ob- 
tained from four groups of 54 X 54 correlation matrices: i.e., boys-self, boys- 


* Received in the Editorial Office, Provincetown, Massachusetts, on December 17, 
1968, and published immediately at 35 New Street, Worcester, Massachusetts. Copy- 
right by The Journal Press. 
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TABLE 1 
MEAN AND STANDARD Deviations or THE COLLEGE SAMPLES 
Replicated sample m Worchel's college sample 
Girls Boys Boys 
Self Ideal Self Ideal Self Ideal 

Measures N=150 ү 150 N Уе 177 N-177 N=153 N=153 
Бес. E 177 N= 
Means 139,28 97.50 140.16 100.90 136.5 103.9 
Standard 

deviations 24.60 14.52 15.03 17.97 17.7 15.2 


Note: According to the Scoring system in the inventory, high scores on the self 
and ideal ratings are indicative of negative self and ideal images. 
ideal, girls-self, and girls-ideal. Factor matrices consisted of 16 to 19 factors 
(in each matrix), which accounted for approximately 65 per cent to 68 per 
cent of the variance, If the Proportion of variance accounted for by a factor 
Or factors may indicate the difference between common and specific factors, 
then the evidence js that there are few common factors. The maximum vari- 
ance accounted for by any one factor is 11 to 19 рег cent. Because of the pres- 
ence of a large number of specific factors, the assumption that self and ideal 
ratings are unitary may be questioned, 
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FACTORIAL STUDY AND ANALYSIS OF FACTOR VARIANCE 
OF INTELLECTIVE SELF-RATINGS FROM 
A COMBINED SAMPLE OF MALE AND 
FEMALE SUBJECTS*? 


Stevens Institute of Technology 


Rio Sciortino 


A. INTRODUCTION 


In three recent studies (7, 8, 9) the factor analyses of two Adjective Lists 
—the Motivation Adjective List (MAL) and the General Adaptability Ad- 
jective List (GAAL)—were reported. The MAL and the GAAL are two 

* of a projected three adjective lists, constructed by Sciortino (6), to cover 
three areas of the intellectually superior and creative personality: namely, 
motivation, general adaptability, and intellection. A factor analysis (7) of the 
scores of a combined sample of male and female undergraduate Ss on the 
MAL yielded two factors: striving and assertion. An analysis of factor vari- 
ance (8) on the two factors of MAL showed that the female Ss rated them- 
selves significantly higher than the male Ss on both factors: striving and as- 
sertion. Another factor analysis (9) of the scores of a combined sample of 
male and female undergraduate Ss on the GAAL yielded five factors: soci- 
ability, energy, attentiveness, quickness, and articulateness. When, in the 
same study, an analysis of factor variance was performed on the five factors 
of GAAL, the results showed that the female Ss rated themselves significantly 
higher than the male Ss on factors sociability, energy, attentiveness, and 
quickness; no significant sex difference was found for factor articulateness. 

The purpose of this study was: (a) first, to find the factorial structure of 
the Intellective Adjective List (IAL) for a combined sample of male and fe- 
male Ss; and (ф) second, to determine, by analysis of factor variance, the ef- 
fects of sex, male vs. female Ss, on the factor score means of the factors of the 
IAL obtained in (a). For the factorial structure of the ТАГ, several factorial 
methods were used and the one that most adequately met the criteria of sim- 
ple structure was chosen for the interpretation of factors. No correlations be- 


* Received in the Editorial Office, Provincetown, Massachusetts, on December 17, 
1969, and published immediately at 35 New Street, Worcester, Massachusetts. Copy- 
right by The Journal Press. 
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University. 
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tween the scores on the IAL and scores on other instruments were undertaken 
in this study. In the analysis of factor variance of the IAL factors, F ratios 
were computed for the factor score means obtained from several factorial 
methods. 
B. FACTOR ANALYSES 
1. Method 


a. Sample. Male (n = 100) and female (п = 102) undergraduate stu- 
dents were required to serve as Ss to fulfill the experimental requirements for 
a course in general psychology. 

b. Description of the test: The Intellective Adjective List (IAL). The 
IAL, constructed by Sciortino (6), consists of the 40 items listed in Table 1. 
Ss rated themselves on each of the 40 items using the following five-point 
scale: (a) least, (5) less than moderately, (c) moderately, (4) more than 


moderately, (е) most. The self-ratings constituted the scores of Ss on each of ` 


the 40 items. All the adjectives were defined and collected in a separate book- 
let entitled Adjective Definitions. 

с. Procedure. The IAL and the Adjective Definitions booklet were given 
to Ss at the same time. Ss were asked to consult the Adjective Definitions 
booklet when they were unsure about the meaning of certain adjectives. The 
same examiner administered the IAL to both male and female groups on two. 
different occasions. ‘The findings reported here are based on the combined 
groups (л = 202). 

2. Results 


a. Computations. 3 The computations for this study were carried out on 
the IBM 7094 operated by the Princeton Computer Center and with the P- 
Stat computer program. 

'The iterative factor analysis routine of the P-Stat computer program was 
used to perform a factor analysis on the matrix of item correlations. The rou- 
tine cycles on the number of significant roots and then iterates on the stability 


2 The following materials have been deposited with National Auxiliary Publica- 
tion Service: Table A, matrix of item correlations (40 X 40) of the IAL: Table B, 
matrix of initial significant factors, and of quartimax, varimax and equamax factors; 
Table C, matrix of promax-quartimax and promax-varimax factors; and Table D, 
matrix of correlations of promax-quartimax and promax-varimax factors, Order NAPS 
Document No. 00231 from ASIS National Auxiliary Publications Service, c/o CCM 
Information Sciences, Inc., 22 West 34th Street, New York, N.Y. 10001; remitting in 
advance $3.00 for photocopies or $1.00 for microfiche. 

3 The data matrices of the male (x, = 100) and female (пъ = 102) Ss on the 40 
items (M) of the IAL were combined into an nı + по by M table to obtain the M X M 
correlation matrix, the mean scores, and the standard deviations, 
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TABLE 1 
MATRIX OF MEANS, STANDARD DEVIATIONS, AND PROMAX-EQUAMAX FACTORS FOR SCORES 
ON THE INTELLECTIVE ADJECTIVE List (IAL) By Mate (л = 100) 
AND FEMALE (n = 102) Ss 


Promax-Equamax factors 


Variables м SD A B с р Е 
1. Questing 3.26 .80 —03 06 40 12 —08 
2. Observant 3.72 .85 06 01 04 —11 32 
3. Interests-wide 3.60 1.01 00 07 09 05 30 
4. Explorative 3.32 .87 13 10 30 00 —03 
5. Curious 3.76 81 01 —09 67 02 01 
6. Questioning 3.43 .88 01 01 57 02 01 
7. Open-minded 3.86 79 —12 28 —07 09 33 
8. Likes challenges 3.62 .82 —1+ —03 27 12 25 
9. Inquiring 3.42 .83 01 07 61 —02 —03 
10. Eager 3.60 75 —06' —01 05 46 13 
11. Intelligent 3.26 .57 05 30 —08 28 —01 
12. Foresightful 3.20 93 —01 —04 —05 08 48 
13. Clear-thinking 3.22 .70 —02 05 08 27 19 
14. Capable 3.60 .69 —02 —03 05 36 14 
15. Alert 3.50 «63 12 —21 00 49 20 
16. Keen 3.18 64 27 —01 00 20 10 
17. Insightful 3.28 18 —02 36 —08 02 36 
18. Flexible 3.59 78 —08 0+ 03 04 47 
19. Clever 3.08 70 49 —10 —05 —02 24 
20. Astute 2.84 84 11 12 —09 19 08 
21. Productive 3.19 71 11 —10 12 30 —11 
22. Inventive 2.68 1.07 52 01 12 —08 —06 
23. Ingenious 2,54 91 64 —08 03 —04 —06 
24. Imaginative 3.34 97 32 05 11 —12 14 
25. Adroit 2.92 .70 56 —13 —09 19 —13 
26. Resourceful 3.25 .70 22 —01 12 16 19 
27. Original 3.08 .83 35 15 —10 —01 10 
28. Innovative 2.99 71 38 13 01 —01 —01 
29. Improvisive 3.29 4 32 03 05 06 10 
30. Fertile (mind) 3.18 «7 13 29 —08 14 15 
31. Studious 3.08 .86 | —18 08 00 46 | —07 
32. Reflective 3.40 90  —02 25 25 —09 08 
33. Pensive 3.11 1.03 —02 42 19 —03 —08 
34, Ideational 344 1.04 12 33 14 —09 05 
35. Academic 2.84 96 02 42 —07 33 —26 
36. Theoretical 2.83 99 10 44 06 —03 —07 
37. Scholarly 2.90 89 —05 25 —03 38 —01 
38. Meditative 3.33 39 = —21 60 о —04 31 
39. Introspective 3.37 90 —05 43 —06 —06 27 
40. Esthetic 3.43 1.00 13 23 —16 02 25 

.10 h.c. 18 22 26 22 19 


Note: Initials h.c. stand for hyperplane count. Decimal points omitted. 
of diagonal estimates. The obtained initial matrix of significant factors cor- 
responds to the significant roots. Table A shows the matrix of item correla- 


tions. 
Three orthogonal rotations of the initial matrix of significant factors were 
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performed using the quartimax (4), the varimax (2), and the equamax (5) 
procedures. Table B shows the matrix of the initial significant factors, and of 
the quartimax, varimax, and equamax factors. Three promax rotations (1), 
with k = 4, were performed on each of the three orthogonal rotations obtain- 
ing the promax-quartimax, the promax-varimax, and the promax-equamax solu- 
tions. Table C shows the matrix of promax-quartimax and promax-varimax 
factors, and Table D shows their corresponding correlations. 

Table 1 shows the means and standard deviations of the IAL items, and 
the promax-equamax factors for the combined sample of 100 males and 102 
females. Table 2 shows the correlations of the promax-equamax factors. Ta- 
bles B and C, of the NAPS document, and Table 1, of the present study 
show that the total .10 hyperplane count is higher in the promax solutions 
than in the orthogonal solutions. Since the hyperplane counts of the promax- 
varimax and the promax-equamax solutions are numerically equal, 107 each, 
either one could be used to interpret the factors. 

b. Interpretation of factors. Interpretation of factors is based on the re- 
sults obtained from the promax-equamax solution, shown in Table 1, and 
rests on loadings of .25 or greater (р = .01, if n — 202). A factor, whenever 
possible, was assigned the name of the variable that has the highest loading 
with it: 

Factor A (Ingenuity) has loadings arranged as follows: ingenious, .64; 
adroit, 56; inventive, .52; clever, .49; innovative, .38; original, .35; imagi- 
native, .32; improvisive, .32; and keen, .27. This factor refers to Ss’ ingenuity 
or ability to solve problems in a skillful and inventive manner. 

Factor B (Meditativity) has loadings arranged as follows: meditative, .60; 
theoretical, 44; introspective, 43; pensive, 42; academic, 42; insightful, .36; 
ideational, .33 ; intelligent, .30; fertile-mind, .29; open-minded, .28; reflective, 


CORRELATION Ma’ 2 
ORR. TRIX OF PROMAX-EQUAMAX F 
ACTORS FO) 
ON THE INTELLECTIVE ADJECTIVE List (IAL) жале 


(т = 202) 
Promax-Equamax factors 
Factors A B c m " 
Ingenuity (A) "i EE = eee 
Meditativity (В) p Kem 448 
Curiosity (C) ds 31* 
Alertness (р) 44 36* 
Adaptability (E) 28% 


Note: Decimal points omitted. 
+ p= 01. 
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.25; and scholarly, .25. This factor refers to Ss’ meditativity or ability to re- 
flect on the inner world of ideas. 

Factor C (Curiosity) has loadings arranged as follows: curious, .67; in- 
quiring, .61; questioning, .57 ; questing, .40; explorative, .30; likes-challenges, 
.27 ; and reflective, .25. This factor refers to Ss’ curiosity or readiness to find 
out about things, in general. 

Factor D (Alertness) has loadings arranged as follows: alert, .49; eager, 
.46; studious, .46; scholarly, .38; capable, .36; academic, .33; productive, .30; 
intelligent, .28; and clear-thinking, .27. This factor refers to Ss’ alertness or 
ability to quickly size up situations, in general. 

Factor E (Flexibility) has loadings arranged as follows: foresightful, .48; 
flexible, .47 ; insightful, .36; open-minded, .33; observant, .32; meditative, .31; 
interest-wide, .30; introspective, .27; academic, —.26; likes-challenges, .25; 
and esthetic, .25. This factor refers to Ss’ flexibility or adjustment to environ- 
mental conditions, in general. The low negative loading of the item academic 
indicates that Ss’ flexibility is of a behavioral rather than of a scholarly type. 


С. ANALYSIS oF Factor VARIANCE 
1. Method 


Computations:* The orthogonal and oblique factors of the IAL, reported 
above, were used in this section to obtain their respective factor scores. For 
this purpose the factor score subroutine of the P-Stat computer program, 
based on the multiple regression method, was used. The obtained factor scores 
were then subjected to a one-way classification analysis of variance with the 
use of another subroutine of the P-Stat computer program. Table 3 shows the 
means, standard deviations, and F ratios of the male and female Ss on the fac- 
tor scores of the five factors of IAL (ingenuity, meditativity, curiosity, alert- 
ness, and flexibility), and for six factorial procedures (quartimax, varimax, 
equamax, promax-quartimax, promax-varimax, and promax-equamax). 


2. Results 


a. Factor A (Ingenuity). In the quartimax, and promax-quartimax solu- 
tions the means of the female Ss are higher than those of the male Ss. In the 
varimax, equamax, promax-varimax, and promax-equamax solutions the means 
of the male Ss are higher than those of the female Ss. However, the F ratios 
reached statistical significance at the .05 level only in the varimax and the 


4§ = ZR-1F; where S = factor score matrix, Z = matrix of observed scores in 
; 


standard score form, R — intercorrelation matrix, and F = rotated factor loading 
j R5 


matrix. 
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TABLE 3 
MATRIX ОЕ MEANS, STANDARD DEVIATIONS AND F RATIOS FOR SCORES ON THE Five Factors 
or THE IAL—INGENU:ITY, MEDITATIVITY, CURIOSITY, ALERTNESS, FLEXIBILITY— 
AND FOR SIX FACTORIAL MATRICES—QUARTIMAX, VARIMAX, EQUAMAX, 
PROMAX-QUARTIMAX, PROMAX-VARIMAX, PROMAX-EQUAMAX 
(Female л = 102 and Male л = 100) 


A B [e D E 
Factorial Ingenuity Meditativity Curiosity Alertness Flexibility 

procedures F M F M F M F M F M 

Quartimax | 
Means 5.04 4.96 5.03 4.97 5.14 4.86 5.12 4.88 5.40 459 
SD 1.08 1.00 118 1.12 1,21 140 1.27 1.15 1.38 .89 
Fs 333 14 3.06 2.06 24.26*** 

Varimax і 
Means 4.84 Lo vA 4.99 5.01 5.03 4.97 5.10 4.90 5.40 4.59 | 
SD 1.11 1.10 1.20 1.09 1.18 1.09 1.29 1.09 1.34 .89 I 
Fs 4.49% 02 11 1.44 25.1649 | 

Equamax | 
Means 4.82 5.18 4.97 5.03 5.02 4.98 5.10 4.90 5.39 4.60 
SD 111 1,10 1.20 1.10 1.18 1.08 1.29 1.08 1.33 .90 
Fs 5.30* 44 .09 1.34 24,45*** 


Promax-Quartimax 
Means 5.05 4.95 5.06 4.94 5.19 4.80 5.20 4.80 5.38 4.62 
SD 1:37 1.27 128 1.18 1.30 1.11 1.49 1.21 141 1.00 
Fs 26 46 5:17* 447* 19.32*** 


Promax-Varimax 


Means 4.91 5.09 5.01 4.99 5.09 491 511 488 540 4.59 
SD 150 148 1.57 134 142 126 152 121 143 104 
Fs E 01 97 1.39 20.81*** 


Promax-Equamax 
Means 4.90 5.10 5.00 5.00 5.09 4.90 5.11 4.88 540 4.60 
1 


SD 149 146 155 132 142 126 151 121 143 106 
Fs .88 .00 1.02 144 20.31*** 

P 
* р < .05. 
eee р < .001. 


equamax solutions. The significant F ratios indicate that the male Ss rated 
themselves as being more ingenious—more skillful and inventive in solving 
problems—that the female Ss. 

b. Factor B (Meditativity). In the quartimax, promax-quartimax, and 
promax-varimax solutions the means of the female Ss are higher than those 
of the male Ss. In the varimax and equamax solutions the means of the male 
Ss are higher than those of the female Ss, and in the Promax-equamax solu- 
tion the mean of the male Ss is equal to that of the female $s, Since soe one 

j 


— 


of the F ratios reached statistical significance at the .05 level, no sex difference 
was found for factor meditativity. 


| 
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c. Factor С (Curiosity). In all six factorial procedures the means of the 
female Ss are higher than those of the male Ss. However, the only statistically 
significant F ratio at the .05 level was yielded by the promax-quartimax solu- 
tion. The significant F ratio indicates that the female Ss rated themselves as 
being more curious—more interested in finding out about things, in general— 
than the male Ss. 

d. Factor D (Alertness). In all six factorial procedures the means of the 
female Ss are higher than those of the male Ss. However, the only statistically 
significant F ratio at the 05 level was yielded by the promax-quartimax solu- 
tion. The significant F ratio indicates that the female Ss rated themselves as 
being more alert—more able to size up situations, in general—than the male 
Ss. 

e. Factor E (Flexibility). In all six factorial procedures the means of the 
female Ss are higher than those of the male Ss, and the F ratios of all six fac- 
torial procedures are statistically significant beyond the .01 level. The signifi- 
cant F ratios indicate that the female Ss rated themselves as being more flexi- 
ble—more adjustable to environmental conditions—than the male Ss. 


D. Discussion AND CONCLUSION 


The correlations of the promax-equamax factors, shown in Table 2, range 
from .28 to .60. They are statistically significant at the .01 level, and indicate 
that the five factors of the IAL—ingenuity, meditativity, curiosity, alertness, 
and flexibility—share a certain amount of variance. Factor ingenuity refers to 
Ss’ ability to solve problems skillfully and inventively. Factor meditativity re- 
fers to Ss’ readiness to become immersed in the inner world of ideas. Factor 
curiosity refers to Ss’ readiness to find out about things. Factor alertness re- 
fers to Ss’ ability to size up situations, and factor flexibility refers to Ss’ ad- 
justment to environmental conditions. 

The F ratios of the five factors of the IAL indicate that the male Ss rated 
themselves significantly higher than the female Ss on factor ingenuity. How- 
ever, the female Ss rated themselves significantly higher than the male Ss on 
factors curiosity, alertness, and flexibility. No significant sex difference was 
found for factor meditativity. 

Pinneau er al. (3) have recommended the use of uncorrelated factor scores 
when performing an analysis of factor variance. In this study, however, both 
uncorrelated and correlated factor scores were used. Although, neither the or- 
thogonal nor the oblique solutions yielded significant F ratios on factor medi- 
tativity, the oblique solutions as а group yielded significant F ratios on three 
of the five factors of the TAL—curiosity, alertness, flexibility—while the or- 
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thogonal solutions as another group yielded significant F ratios on only two of 
the five factors of [AL—ingenuity and flexibility. Moreover, of the six fac- 
torial procedures only the promax-quartimax, an oblique solution, yielded sig- 
nificant F ratios on three of the five factors of the IAL: namely, curiosity, 
alertness, and flexibility. 

The results of Table 3 indicate that the orthogonal and oblique procedures 
complement each other, since certain Г ratios that did not reach statistical sig- 
nificance in the former procedures reached it in the latter procedures. In gen- 
eral, no factorial procedure was most effective in detecting sex differences 
among the factors of the IAL. Moreover, whether the statistical significances 
reported on four of the five factors of the [AL—ingenuity, curiosity, alertness, 
flexibility—could be attributed to such sources as the Ss’ social expectations, or 
their personal preferences, or to the factorial procedures used here, cannot be 
ascertained from the results of this exploratory study. 

Other studies must be carried out, using different samples of male and fe- 
male Ss, to investigate (a) the factorial invariance of the IAL; (b) the fac- 
torial structure of the IAL under different test instructions; and (c) the in- 
fluence of different orthogonal and oblique rotations on the estimations of 
factor scores, and on the statistical significance of the difference between pairs 
of factor-score means. 


E. SUMMARY 


An iterative factor analysis was performed on the scores obtained from an 
Intellective Adjective List (IAL) for a combined sample of undergraduate 
male and female students (ә = 202). The initial matrix of significant factors 
was rotated according to the quartimax, varimax, and equamax procedures. 
The promax rotation was then performed on each of the three orthogonal so- 
lutions obtaining the promax-quartimax, promax-varimax, and promax-equa- 
max solutions. Interpretation of factors was based on the promax-equamax 
solution and the factors obtained were ingenuity, meditativity, curiosity, alert- 
ness, and flexibility. 

A simple analysis of factor variance of the factor score means of male and 
female Ss on the five factors of IAL, mentioned above, yielded the following 
results. The male Ss rated themselves significantly higher than the female Ss 
on factor ingenuity; however, the female Ss rated themselves significantly 
higher than the male Ss on factors curiosity, alertness, and flexibility. No sig- 
nificant sex difference was found for factor meditativity. Factor scores were 
estimated by the multiple regression method and from the quartimax, vari- 
max, equamax, promax-quartimax, promax-varimax, and promax-equamax fac- 
torial procedures. 
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FACTORIAL STUDY OF GENERAL ADAPTABILITY 
SELF-RATINGS BY MALE AND FEMALE SUBJECTS* 


Stevens Institute of Technology 


Rio SCIORTINO 


A. INTRODUCTION 


A recent factor analysis (5) of the scores of a combined sample of male 
and female undergraduate Ss on a General Adaptability Adjective List 
(GAAL) yielded five factors: sociability, energy, attentiveness, quickness, 
and articulateness. When, in the same study, an analysis of factor variance 
was performed on the five factors of the GAAL, the results showed that the 
female Ss rated themselves significantly higher than the male Ss on factors 
sociability, energy, attentiveness, and quickness; no significant sex difference 
was found for factor articulateness. 

The purpose of this study was to find the factorial structure of the GAAL 
for a male and a female sample of undergraduate Ss, respectively. Several 
factorial methods were used and the one that most adequately met the cri- 
teria of simple structure was chosen for the interpretation of factors. 


B. METHOD 


А male (N = 100) and a female sample (N = 102) of undergraduate 
students were administered the GAAL which consists of the 39 items listed 
in Table 1. The samples, the GAAL, and the test administration procedures 
were described by Sciortino (5). The findings reported here are based on the 


two separate groups. 


C. RESULTS 
1. Computations 


The computations for this study were carried out on the IBM 7094 орег- 
ated by the Princeton Computer Center and with the P-Stat computer pro- 
gram. For each sample, the iterative factor analysis routine of the P-Stat 
computer program, described in Sciortino (5), was used to perform a factor 
analysis on the matrix of item correlations and a matrix of initial significant 


ә Received in the Editorial Office, Provincetown, Massachusetts, on December 17, 
1968, and published immediately at 35 New Street, Worcester, Massachusetts. Copy- 
right by The Journal Press. 
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TABLE 1 
Matrix ОЕ MEANS AND STANDARD DEVIATIONS FOR SCORES ON 
THE GENERAL ADAPTABILITY ADJECTIVE List (GAAL) 
Males (N — 100) Females (N — 102) 


Male sample Female sample 

Variables M SD M SD 

1. Spontaneous 3.14 1.00 3.38 1.02 
2. Resilient 3.23 1.04 3.70 93 
3. Expansive 2.99 82 3.40 87 
4. Cordial 3.30 77 3.77 79 
5. Amorous 3.36 97 4.05 .85 
6. Warm 3.35 27 3.98 .83 
7. Spirited 3.18 78 3.63 .83 
8. Lively 3.41 .83 3.65 84 
9. Enthusiastic 3.49 -72 3.83 -69 
10. Cheerful 3.36 78 3.80 92 
11. Vigorous 3.38 .84 3.52 86 
12. Quick 3.30 82 3.33 72 
13. Energetic 3.38 79 3.50 85 
14. Brisk 3.03 85 2.87 97 
15. Active 3.61 .80 3.82 78 
16. Wholesome 3.45 81 3.87 79 
17. Sprightly 3.12 86 3.31 .93 
18. Healthy 3.91 74 4.15 .93 
19. Dynamic 3.08 26 3.22 .87 
20. Agile 3.34 98 3.40 97 
21. Fluent 2.83 .78 2.95 97 
22. Facile 3.07 74 3.12 75 
23. Evocative 3.02 85 3.30 .88 
24. Depictive 2.56 84 2.57 83 
25. Articulate 2.81 .80 3.02 84 
26. Persuasive 3.21 Ju 3.64 98 
27. Felicitous 3.07 90 3.40 A 
28. Eloquent 2.75 26 2.80 .87 
29. Communicative 3.04 45 3.73 1.04 
30. Tactful 3.11 94 3.15 1.00 
31. Responsive 3.18 .82 3.73 .86 
32. Leading 3.03 87 2.87 98 
33. Cooperative 3.46 80 3.87 .68 
34. Attentive 3.30 72 3.61 79 
35. Tolerant 3.30 98 3.93 .85 
36. Sociable 3.30 92 3.99 .80 
37. Responsible 3.70 78 3.87 86 
38. Empathetic 3.04 .89 3.48 1.00 
3.46 81 3.97 .80 


39. Congenial 


factors was obtained. Then, three orthogonal rotations were performed on the 
matrix of initial significant factors of each sample using the quartimax (3), 
the varimax (2), and the equamax (4) procedures. For both samples, Table 
Al shows the matrix of item correlations, Table B shows the matrix of initial 


1 The following materials have been deposited with the National Auxiliary publi- 
cation Service: Tables A through G contain materials for both the male and fem?'* 
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significant factors, Table C shows the matrix of quartimax factors, Table D 
shows the matrix of varimax factors, and Table E shows the matrix of equa- 
max factors. 

Three promax rotations (1), with А = 4, were performed on the orthog- 
onal rotations of cach sample obtaining the promax-quartimax, the promax- 
varimax, and the promax-equamax solutions. For both samples, Table F shows 
the matrix of promax-quartimax factors, and Table G shows the matrix of 
promax-varimax factors. Table H shows the correlation matrix of the pro- 
max-quartimax and promax-varimax factors for the male sample, and Table I 
shows the correlation matrix of the promax-quartimax and promax-varimax 
factors for the female sample. For both samples, Table 1 shows the means and 
standard deviations of the GAAL items and Table 2 shows the matrix of 
promax-equamax factors. Table 3 shows the correlation matrix of the promax- 
equamax factors for the male sample, and Table 4 shows the correlation matrix 
of the promax-equamax factors for the female sample. For both samples, 
Tables B, C, D, E, F, and G, of the NAPS document, and Table 2, of the 
present study, show that the total .10 hyperplane count of each of the promax- 
solutions is higher than that of the corresponding orthogonal solutions, The 
total .10 hyperplane counts for the promax-quartimax, promax-varimax, and 
promax-equamax solutions were 137, 143, and 142 respectively in the male 
sample, and 170, 170, and 167 respectively in the female sample. In this study, 
as in the previous one (5), the promax-equamax solutions of both samples were 
used for the interpretation of factors. This could be done because for each 
sample the difference between the total .10 hyperplane count of the promax- 
equamax solution and the solution with the highest total .10 hyperplane count 
is negligible: that is, one unit for the male sample and three units for the fe- 


male sample. 


2. Interpretation of Male Sample's Factors 


Interpretation of factors is based on the promax-equamax solution, shown 
in Table 2, and rests on loadings of .26 or higher (5 — .01 i£ N — 100). A 


samples, "Габе А, matrix of item correlations (39 x 39) of the GAAL; Table B, 
matrix of initial significant factors; Table C, matrix of quartimax factors; Table D, 
matrix of varimax factors; Table E, matrix of equamax factors; Table F, matrix of 
promax-quartimax factors; Table G, matrix of promax-varimax factors; Table H, 
correlation matrix of promax-quartimax and promax-varimax factors for the male 
sample; and Table I, correlation matrix of promax-quartimax and promax-varimax 
factors for the female sample. Order NAPS Document No. 00281 from ASIS Na- 
tional Auxiliary Publications Service, c/o CCM Information Sciences, Inc., 22 West 
34th St, New York, New York, 10001; remitting in advance $3.00 for photocopies 


or $1.00 for microfiche. 
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TABLE 3 
CORRELATION MATRIX ОЕ PRoMAX-EQUAMAX FACTORS FOR SCORES ON 
THE GENERAL ADAPTABILITY ADJECTIVE List (GAAL) 
Males (N — 100) 


Promax-Equamax factors 


Factors A B с р Е Е 
A (Liveliness) 
B (Congeniality) 41* 
C(Vigor) 44% 37% 
D(Warmth) 21 29% 26* : 
E (Depictiveness) 08 11 —02 355» 
F (Leadership) 17 18 30* 45* 42* 
G (Tolerance) 27* 06 03 26* 26* 22 
Note: Decimal points omitted. ` 
* p= 01. 
TABLE 4 
CORRELATION MATRIX OF PROMAX-EQUAMAX FACTORS FOR SCORES ON 
THE GENERAL ADAPTABILITY ADJECTIVE List (GAAL) 
Females (N — 102) 
Promax-Equamax factors 
Factors A B с р Е Е B 
A (Sprightliness) 
B (Cooperativeness) 45* 
C(Communicativity ) 52* 37* 
D (Responsiveness) 40* 32* 42* 
Е (Amorosity) 22 au" 31° 26* 
F(Fluency) 26* 14 20 23 11 
G (Promptness) —02 17 —04 02 15 —09 
H (Briskness) 46* 18 29* 37* 04 21 —19 
Note: Decimal points omitted. 
а р .01. 


factor, whenever possible, was assigned the name of the variable that has the 
highest loading with it. 

Factor A (Liveliness) has loadings arranged as follows: lively, 59; spir- 
ited, .57 ; healthy, 54; sprightly, .53; brisk, .47 ; wholesome, .34; quick, .33; 
agile, .30; energetic, .28; and empathetic, —.27. This factor refers to Ss’ 
liveliness or vivacity. However, the negative loading of item empathetic sug- 
gests that Ss’ liveliness detracts from their ability to empathize with others. 

Factor B (Congeniality) has loadings arranged as follows: congenial, .61 ; 
cordial, .60; communicative, .57; sociable, .46; felicitous, .41; cheerful, .40; 
cooperative, .29; resilient, .27; and fluent, .26. This factor refers to Ss’ con- 
geniality or disposition to be friendly and sympathetic with others. 

Factor C (Vigor) has loadings arranged as follows: vigorous, .59; actives 
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.58; energetic, .56; dynamic, .40; enthusiastic, .29; spontaneous, .26; and tact- 
ful, —.26. This factor refers to Ss’ vigor or active strength. However, the 
negative loading of item tactful suggests that Ss’ vigor detracts from their suc- 
cess in dealing with others. 

Factor D (Warmth) has loadings arranged as follows: warm, .58; amor- 
ous, .57; resilient, .44; expansive, .42; quick, .39; evocative, .29; and respon- 
sive, .27. This factor refers to Ss’ warmth or affectionate concern for others. 

Factor E (Depictiveness) has loadings arranged as follows: depictive, .67 ; 
articulate, .60; fluent, .53; tactful, .37; and attentive, .29. This factor refers 
to Ss’ depictiveness or facility in describing events. 

Factor F (Leadership) has loadings arranged as follows: leading, .65; per- 
suasive, .56; eloquent, .34; and attentive, —.31. This factor refers to Ss’ 
leadership, or ability to direct people’s activities. However, the negative load- 
ing of item attentive suggests that Ss’ leadership detracts from their consider- 
ation for others. 

Factor G (Tolerance) has loadings arranged as follows: tolerant, .56; re- 
sponsible, .50; cooperative, .42; dynamic, .38; attentive, .37; empathetic, .36; 
wholesome, .35; and enthusiastic, .27. This factor refers to Ss’ tolerance or 
liberal attitude toward others. 


3. Interpretation of Female Sample’s Factors 


Interpretation of factors is based on the promax-equamax solution, shown 
in Table 2, and rests on loadings of .25 or higher (р = .01 if N = 102). A 
factor, whenever possible, was assigned the name of the variable that has the 
highest loading with it. 

Factor A (Sprightliness) has loadings arranged as follows: sprightly, .68; 
spirited, .64; lively, .61; energetic, .46; agile, .42; dynamic, .37 ; healthy, .33; 
active, .31; resilient, .29; vigorous, .27; and enthusiastic, .25, This factor re- 
fers to Ss’ sprightliness or tendency to move rapidly and lightly. 

Factor В (Cooperativeness) has loadings arranged as follows: cooperative, 
.64; attentive, .53; responsible, .48; wholesome, .44; tolerant, .39; congenial, 
.38; cheerful, .37 ; cordial, .29 ; healthy, .29; and enthusiastic, .28. This factor 
refers to Ss’ cooperativeness or readiness to act jointly with others. 

Factor C (Communicativity) has loadings arranged as follows: communi- 
cative, .52; congenial, .46; spontancous, .44; sociable, .43; persuasive, .35; ex- 
pansive, .29; and eloquent, .26. This factor refers to Ss’ communicativity or 
readiness to talk with others. 

Factor D (Responsiveness) has loadings arranged as follows: responsive, 
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.54; empathetic, .49; evocative, .41; expansive, .37; brisk, —.30; congenial, 
.28; and eloquent, .25. This factor refers to Ss’ responsiveness or readiness to 
react to others in sympathy. However, the negative loading of item brisk sug- 
gests that Ss’ responsiveness has a certain hampering effect on their quickness 
of movement. 

Factor E (Amorosity) has loadings arranged as follows: amorous, .70; 
warm, .59; and persuasive, .27. This factor refers to Ss’ amorosity or readi- 
ness to love others. 

Factor F (Fluency) has loadings arranged as follows: fluent, .73; articu- 
late, .56; depictive, .46; healthy, .27; and evocative, .26. This factor refers to 
Ss’ fluency or ability to express themselves easily. 

Factor G (Promptness) has loadings arranged as follows: quick, .56; tact- 
ful, .51; cordial, .46; and resilient, .38. This factor refers to Ss’ promptness 
or tendency to respond rapidly, though tactfully, to others. 

Factor H (Briskness) has loadings arranged as follows: brisk, .58; facile, 
54; and quick, .48. This factor refers to Ss’ briskness or spryness in move- 
ment. 


D. Discussion AND CONCLUSION 


The correlations of the male Ss’ seven factors—liveliness, congeniality, vigor, 
warmth, depictiveness, leadership, tolerance—shown in Table 3, range from 
—.02 to .45, and those of the female Ss’ eight factors—sprightliness, coopera- 
tiveness, communicativity, responsiveness, amorosity, fluency, promptness, brisk- 
ness—shown in Table 4, range from —.09 to .52. In each sample, with the 
exception of the female Ss’ factor promptness, all factors correlate significantly 
with certain other factors and share, therefore, a certain amount of variance. 

For the male sample, the factors indicate that the Ss’ interaction with others 
is generally marked by sympathy, concern, liberality, as well as a certain fa- 
cility of communication. However, they also indicate that Ss’ vivacity, vigor, 
and readiness to lead others might, on occasion, interfere with their success in 
interpersonal relations. 

For the female sample, the factors indicate that the Ss’ interaction with 
others is generally marked by cooperativeness, talkativeness, sympathy, love, 
as well as a certain ease of expression. However, they refer also to Ss’ brisk- 
ness of movement which, on occasion, might be attenuated, or restrained, by 
their sympathetic responses to others. di 

The results reported here indicate that, under the conditions of this inves- 
tigation, the factorial structures of the GAAL items, for the male and female 
samples, reflect sex differences. The influence of sex has been observed in the 
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number of factors extracted—seven for the male and eight for the female 
sample—as well as in the item composition and item loadings of the respective 
factors of the two samples. By contrast, the five factors—sociability, energy, 
attentiveness, quickness, and articulateness—extracted from the scores of the 
combined sample of male and female Ss on the GAAL items (5) have more 
generality than the seven factors of the male sample and the eight factors of 
the female sample reported here. 

These three analyses suggest that, if one is interested in obtaining factors 
of a general nature, then a factorial study in which both male and female 
samples are combined is indicated. However, if one is interested in obtaining 
factors that better describe the general adaptability configuration of either 
sex, a separate factor analysis for either sex is in order. 


E. SUMMARY 


‘Two separate iterative factor analyses, performed on the scores of a Gen- 
eral Adaptability Adjective List (GAAL) by a male sample (N = 100) and 
a female sample (М = 102), yielded two matrices of initial significant factors. 
For each sample, the initial matrix of significant factors was rotated according 
to the quartimax, varimax, and equamax procedures. Then the promax rota- 
tion was performed on the orthogonal solutions of each sample obtaining the 
promax-quartimax, the promax-varimax, and the promax-equamax solutions. 
Interpretation of factors was based on the promax-equamax solutions of each 
sample. The factors obtained with the male sample were, liveliness, congenial- 
ity, vigor, warmth, depictiveness, leadership, and tolerance. The factors ob- 
tained with the female sample were, sprightliness, cooperativeness, communi- 
cativity, responsiveness, amorosity, fluency, promptness, and briskness. 
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BRIGHTNESS MATCHING UNDER INTERMITTENT 
STIMULATION*? 


Department of Psychology, Michigan State University 


JoxarHAN D. KAZSUK AND S. Howarp BARTLEY 


A. INTRODUCTION 
1. Purpose 


The purposes of this paper are: (a) to point out that as the rate of inter- 
mittent photic stimulation is reduced from CFF, several rate ranges produce 
distinctly different sensory phenomena; (5) to report findings that show that 
all segments of the overall range cannot be responded to in the same manner; 
(c) to point out that in certain cases in the literature the label of brightness 
enhancement has been misapplied, because the technical definition has been 
ignored; and (d) to show why these facts nullify certain criticisms in the 
literature regarding brightness enhancement. 

Point a simply reminds many readers of what they know already, whereas 
the remaining points have to do with clearing up some oversights and naiveté, 
and presenting some additional evidence. 


2. Sensory End Results 


At least four types of sensory phenomena occur as rate of intermittency 
is extensively manipulated. The exact frequencies at which they occur are 
affected by pulse length, intensity, target size, wavelength, image position, 
and photic surround conditions of the target. Schneider and Bartley (19) 
have described four basic categories as follows: (a) One in which distinct 
light and dark target phases alternate, their relative prominence depending 
upon the relative duration of the photic pulses and the null periods between. 
(b) A range in which the two phases are not separate but rather create a 
greatly fluctuating brightness sequence (course flicker). (с) A range of minor 
fluctuations. (fine flicker) superimposed upon a steady brightness, a range 
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within which the observer is fairly able to compare the brightness of the field 
with the brightness of an adjacent steady one. (d) A range throughout which 
the fluctuations are absent and the field possesses a steady brightness. This 
is often called fusion, 

Ranney (17) found that the range between fusion and single flashes could 
be divided into course flicker, fine flicker, ripple, and flutter. The photic pulse 
rates for the boundaries between these depended upon pulse-to-cycle fraction 
(PCF) and to some extent upon target luminosity. The boundary between 
course and fine flicker was in the neighborhood of five pulses per second. 

The major question that arises in matching the sensory end results of in- 
termittent stimuli with those of steady ones is whether it is possible to match 
the brightness results produced at all rates, despite the distinctions just pointed 
out. First of all, is there a brightness at all rates that can be used in the 
matching procedure, and second, can the results from categories (ranges) a, 
b, and c be lumped together as though the sensory end results were all phe- 
nomenologically similar? Obviously, with category «, the flashes stand out as 
distinct and might be expected to be matched with the brightness of the 
steady standard target. But, with flashes distinct from the dark periods, do 
the null periods play a role in the brightness of the flashes? At least it can 
be said that the two phases cannot be phenomenologically averaged by the 
observer. 

Within category ù, both phases of the stimulus cycle are occupied by an 
illuminated field of some brightness. "That is, bright phases and less bright 
phases alternate. Again, no averaging is quite possible by the observer. He 
may attempt to match the brightness of the bright phases with the standard 
target, or he may attempt to do this for the less bright phases. 

With category c, averaging is possible. In fact, the fluctuation is superim- 
posed upon a salient steady component. The fluctuations are trivial in com- 
parison with this steady component and are not separable for use as in cate- 
gory b. It was this category (category c) that was used by Bartley (3) in 
defining brightness enhancement in the first place. 

It should be axiomatic that when one uses a range of stimulus conditions 
which produce a sequence of diverse sensory end results in different segments 
of the range, all of the end results can be grouped in the same category only 
by reason of some common denominator among them. The feature of the 
phenomena in category c (one segment of the range) which we have already 
defined, is that the field possesses a steady aspect that can be compared to the 
steady field produced by steady stimulation (standard target), As one lowers 


Li nm 


JONATHAN D. KAZSUK AND S. HOWARD BARTLEY 283 


the rate of stimulus intermittency to where only one component in the bright- 
ness fluctuation is usable (categories № and c), then an essential phenomeno- 
logical boundary has been passed. If one ignores this boundary, it is like group- 
ing horses and cows together and calling them all cows. 

In the literature, we find that categories a and b (not appropriate for test- 
ing brightness enhancement) have been utilized to test brightness enhance- 
ment. While these studies tested brightness, they did not test brightness en- 
hancement. The term brightness enhancement arose in the first place by 
definition. Usage should either follow the definition or should explicitly 
show need for revision or extension. "This matter has already been discussed 


by Schneider and Bartley (19). 
3. The Theory Supposedly Tested 


‘The context which has given the most relevance and significance to the 
facts of brightness enhancement is the alternation of response theory (5, 6, 
7). This theory is not simply a statement expressing an isolated hypothesis 
regarding a single phenomenon, such as brightness enhancement, but instead, 
it is an extensive picture of certain temporal features of activity in the cen- 
tral end of the optic pathway. This theory accounts for the unexpected bright- 
ness which otherwise would be left unexplained by traditional concepts, or 
be a genuine paradox, a case of “getting something (brightness) for nothing.” 

It has been frequently implied, if not stated, in the literature that the 
theory requires that maximal brightness enhancement be produced by an in- 
termittency rate of 10 cps. No statement of the theory was ever made which 
required maximum brightness enhancement to be at approximately 10 cycles 
per second under all conditions. A fuller understanding of the theory to be 
gained by reading the many papers written on its various expressions would 
not lead to such an expectation. Those workers who have found brightness 
maxima at other rates have not succeeded in testing the theory and gaining 
evidence against it, as they thought they had. 

Under the conditions initially used and in certain other investigations since, 
the stimulus intermittency rate which produced maximum brightness enhance- 
ment was in the neighborhood of 10 cycles per second (2, 3, 8, 9, 14), while 
in other investigations it was about five per second. In the literature in gen- 
eral, rates for maximum have ranged from one to 12 cycles per second or 
even higher (1, 4, 9, 10, 11, 12, 13, 15, 16, 18). But since not all of these 
conditions were actually those for studying brightness enhancement, they do 


not prove or disprove what rates produce maximum enhancement, 


284 JOURNAL OF PSYCHOLOGY 


For example, rates of intermittency low enough to produce the sensory 
end results of our category a would, according to the alternation of response 
theory, produce a brightness which is greater than higher rates of intermit- 
tency producing a sensory end result characteristic of category c. The con- 
fusion follows from not fully recognizing that a brightness match of targets 
in category а is a match of flashes of light with the steady comparison tar- 
get, whereas intermittent photic stimulation for category c produces an appre- 
ciable steady brightness component appropriate for matching with the steady 
target. 

Up until the study of Colgan (12), no researcher reported giving specific 
instruction to the observers making intermittent brightness matches. Hence 
the problem just stated was never explicitly faced. Colgan showed that if an 
observer is instructed to match to the “on” phase of the brightness fluctua- 
tions, there will be a significant increase in the obtained brightness levels. 
This was a confirmation of the idea that one can choose one component or 
the other when the category # condition is used. 

Schneider and Bartley (19) compared subjective brightness matching cri- 
teria over a range of frequencies from 1 to 20 cps, with a 20 msec. pulse. 
They found that the standard deviations were greater for 3, 4, 5, and 6 cps 
than for the higher rates used. They suggested that the greater variance was 
produced by the observer’s shifting his brightness match “criterion” condi- 
tion from one session to another at these rates. It is easy to sec that the ob- 
server is confronted with several possibilities as to “what” brightness to be 
dealing with, hence it is not surprising that the observers tended to shift from 
time to time. 


B. METHOD 


The apparatus was essentially the same as described in Schneider and Bart- 
ley (19) and need not be described again here. The difference pertained to 
target arrangement. The targets, one seen above the other, subtended a visual 
angle of 43’ of arc when viewed from a distance of 80 cm. The interspace 
between them was 2?9'. 

Two male graduate students, including one of the present authors, served 
as the observers. Each had many hours of experience serving in subfusional 
intermittent brightness matching experiments. 

The intensity of the intermittent target was held constant at 1.8 cu. #2, 
while the intensity of the steady target could be manipulated from 3.8 cu, £t? 
to .1 cu. ft.? by the movement of the neutral density wedge. The citent for 
both the steady and intermittent glow tubes was monitored and held constant 


at 25 ma. and made the appearance of the glow tubes nearly achromatic. 
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Before collecting data, each observer practiced the instructions for several 
weeks in order to become familiar with the tasks. 

For all conditions, the observer, using monocular vision, matched the bright- 
ness of the steady target to the brightness of one of the three aspects of the 
brightness fluctuation of the intermittent target. 

The on-match instructional set meant that the observer attended and 
matched to the bright phase of the fluctuation. The mean-match instructional 
set meant that the observer attended and matched to a derivative of the 
brightness fluctuation. The cff-match instructional set required that the ob- 
server attend and match to the dark phase of the fluctuation. 

A total of 3060 observations were recorded for each observer. In connec- 
tion with the three instructional sets, three pulse lengths were used. For the 
pulse length of 20 ms., frequencies of 45, 25, 20, 15, 12, 10, 8, 6, 4, 2, 1, 
.75, and .50 cps were used. For the pulse length of 40 ms., the frequencies 
of 45 and 25 cps were not used. For the pulse length of 60 ms., the fre- 
quency of 20 cps was also not used. Ten observations (five ascending and 
five descending) were made in each of three sessions for a total of 30 obser- 
vations for all conditions. In addition to the 3060 intermittent observations, 
each observer made a total of 540 brightness matches with both targets at 
steady luminance. Ten steady observations were recorded at the beginning 
of each session and an additional 10 were recorded at the end of each session. 

One pulse length with the various rates presented in random order was 
used over three sessions for the three instructional sets before the next pulse 
length was used. 

Ten minutes for adapting to the target were given before each session. 

All values obtained with the neutral density wedge were converted into 
the percentage of transmission (PT) required for a match. The mean of 30 
observations made under a particular condition was used as the PT required 
to make brightnesses of the two targets appear equal. The mean of the 540 
steady matches was calculated as the steady match. 


C. RESULTS 


'The direct brightness results are given in Figure 1 in which the responses 
of two observers for three pulse durations and a range of stimulus intermit- 
tencies under three instructional conditions are shown. Brightness is expressed 
in the form of an index, since it was indicated only in terms of making the 
intermittent target match the steady one. 'The index is expressed in per cent. 
The optical wedge setting for matching the two targets when the luminance 


in both is steady is taken as 100 per cent. 
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FIGURE 1 
RELATION OF BRIGHTNESS TO THE RATE OF INTERMITTENCY OF A PHOTIC STIMULUS 
The upper row (ACE) is for observer JK; the lower row (BDF), for observer CS. 
The numbers 20, 40, and 60 represent the durations of the photic pulses in milliseconds. 
'The dotted lines represent the brightness index for stead stimulation. 
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Two sorts of results are to be taken into account: first, the protocols of 
the observers in following the instructions; and second, the actual brightness 
indexes provided by their responses. 

It will be evident from A, B, C, and D of the figure that responses were 
given for the "mean" instructions even for the very lowest rates of intermit- 
tency, except when 60 msec. pulses were used. On the surface, this would 
seem that it is appropriate to use very low rates to obtain data regarding 
brightness enhancement, with the use of Bartley's original definition of the 
term. If one takes the mean to indicate an arithmetic mean of the values ob- 
tained by averaging the responses obtained under the “оп” and “off” condi- 
tions, it is obvious that this is not what was obtained. The so-called mean 
results follow fairly closely the values for the “оп” instructions, The observ- 
ers report that they were literally unable to see a mean brightness when the 
rates became low, but were able to make a response which they believed at 
the time was a mean between the light and dark phases of the fluctuation: 
It must be concluded that this "mean" was not a true direct sensory product 
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but a kind of judgment, and thus one that cannot be used for the same pur- 
poses as a true mean in the phenomenological sense. By the time that pulse 
duration was lengthened to 60 msec., the observers were no longer able to 
respond under "mean" instructions when the intermittency rate declined be- 
low 4 cps. This was the same rate at which the "off" readings last demon- 
strated any brightness at all. For a pulse duration of 40 msec., brightness be- 
came zero for one of the observers at a rate of 2 cps. For the other, the last 
readings were obtained at 1 cps. 

The data for the higher rates of intermittency suffer from the opposite 
difficulty ; namely, that the mean response is probably becoming the easiest of 
the three to make. In fact, for the shortest pulse duration (20 msec.), the 
“on,” “off,” and “mean” readings are essentially alike at the highest rates 
used. And, for the longest pulse durations, they are only slightly different. 
Furthermore, there is considerable fluctuation in the relative levels for each 
of the instructional sets. This attests to some difficulty in making the readings. 

At rates below 4 cps for the 60 msec. pulse, and below 1 cps for the 20 
msec. pulse, and below 2 for JK and below 4 for CS for the 40 msec. pulse, 
no brightness was reported for the “off” instructional set. 

For the “on” instructional set, the brightness readings ascended from below 
the level of brightness for the steady matches, to those having an index of 
160 to 180 per cent above for the 40 and 60 msec. pulses as rate declined. 
Thus it is easy to see why some reports of “brightness enhancement” in- 
creasing steadily, down to rates of 1 or 2 cps, have appeared in the liter- 
ature. They would have been produced by observers trying to respond to the 
“mean” or to the “on” (bright) phase of the intermittency cycle. 

The observers in this investigation found no difficulty in responding under 
the “on” and “off” instructions when rates were low. When a pulse duration 
of 60 msec. was used, it became apparent that the observers were totally un- 
able to make a “mean” match of any sort, and also unable to see any bright- 
ness under “off” instructions, when rate declined to 2 cps. 
when brightness of the intermittent target rose above 
teady one, it was at rates definitely below 10 cps and 
declined. This was despite the fact that the authors 
d to obtain brightness enhancement (at 


In the present study 
the brightness for the s 
brightness rose as rate 
used luminosity levels below those use 


the proper intermittency rates). 
Bartley (4) pointed out that when intermittent targets of low luminosities 


do produce brightnesses above the level of steady targets, this rise in bright- 
ness is to be expected at low rates of intermittency. That brightnesses greater 
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than those produced by the steady target were obtained (at the low rates of 
intermittency), is a confirmation of Bartley’s position instead of being evi- 
dence against the interpretation he earlier made regarding brightness maxima. 


D. SUMMARY AND CONCLUSIONS 


The present study was made to deal with certain confusions regarding 
brightness obtained with low rates of intermittent photic stimulation. In so 
doing, it was shown that, as rates become low, а point is reached at which 
the intermittent target is no longer seen as one having a steady brightness 
component to match with the steady standard target. It becomes a field of 
definitely fluctuating brightness. The observer's problem then becomes very 
different than before. He now is faced with choosing whether to try to make 
average reading of the fluctuation or to deal with the low bright- 


a "mean" or 
ness phases of the fluctuation. In any сазе, he is 


ness phases or the high bright 
no longer doing what he was able to do up to this point. 

'The present findings pertain to what happens under the three possible sets 
of instructions—high brightness (“оп”), low brightness ("off"), or an at- 
tempted "mean" set of readings. 

The data show that under some conditions, "mean" readings are impossi- 
ble (at low rates), and also that "off" readings are also impossible (at high 
rates). The results replicate, in principle, a variety of findings in the liter- 
ature and at the same time show how these were misinterpreted. The data 
that were added, further the demonstration that findings from all conditions 
(rates, etc.) cannot be compared as if they pertained to a single set of sensory 


phenomena. 
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